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Abstract of WO0020626 

A sensor utilizing a non-leachable or diffusible redox mediator is described. The sensor 
includes a sample chamber to hold a sample in electrolytic contact with a worlang 
electrode, and in at least some instances, the sensor also contains a non-leachable or a 
diffusible second electron transfer agent. The sensor and/or the methods used produce a 
sensor signal in response to the analyte that can be distinguished from a background 
signal caused by the mediator. The invention can be used to determine the concentration 
of a biomolecule, such as glucose or lactate, in a biological fluid, such as blood or 
serum, using techniques such as coulometry, amperometry, and potentiometry. An 
enzyme capable of catalyzing the electrooxidation or electroreduction of the 
biomolecule is typically provided as a second electron transfer agent. 
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( 2 ) #S 2002-5267 

[ 4# If It ^ (7) IS ei ] 

MffiSi^^ti. flaiBfpfflmffit. flagE?*mffit. m^^mmmi)^wti^ tix i,^ 

w -fe > -y- - o 
ffi 3t s It n ^ # B?. m s t . 

I* ^ . Hu IS ffl m ® t , mmnmrnii . mi te # p. « @ 7^)^ is tt n t t.^ n « 
b9 te # « @ t m fFe<){iig«$-tiT«jt-rsfcie)©iit*4^t. 




( 3 ) Its 2 002-526759 

T%*-r2)<f^ro 5 &.T 1 1£ ^ ^ iz m i& ^ um m. ^ n fz . um&'i' i,z 
^ » m !^mm ^ m^r ^ fz it (D± >■*)■- . 

[iS^Jls] fltriBit«:ttl!{b®7c m-f\- a? HJ; o t fs ^ T •!) a- •> i7 ^ > H 

o\zmfisiis^ums$tirzm^miii^zf2<Di^-rtit)^iyMiz^m.<omm<r)±> 
■*)■ - . 

a M m. n ^ n ^ ^ mm m iz . 
at5B»mmm t izmm^iz^M^ itx ^ tzi^ (DfAm^ iz , 

wiBKi^^tt, saef^ffl««it. fltrteMmst. m^^mnmij^m^i ^ nr 
tut m m 0^ mm m iz ^z m m r ^ m 1 m h &,r m^^numm^ ifsL^r ^izt ^ ^z 

i7 if y O > H^^*i, 5mM<7)i^;Un-7.©S!<k_*fctt)l7CtJ:-3T5l^r-5« 

m 2 mmst t ^^iib , m^mtam<Dm&■/l^il>^-mwLms^zmx■^ j: \z 



(4) it#S 2002-5267 

(b) ^mm 1 m^<D ±^ \zmm^ ti^ m 2 ^ s 

lc»o/cmi7L<hHSIBm2ffliJ^g6trfc^o;^cm27L^:^^d6. wl ^Un ^-f)^ Wi mm 
(d) flil[iHSl43J:t;S2S«coi^-rn;«>W-::?t;:iEB^n, m BUn M f)^ tA 

I <D m t ^ m ^ . 
mj^^<kumm^titzm i sst, 

(b) triemiS«<7)±*lCgB^^tl^m2S«i:. 

(c) wimmi^xzsm2m^(Dm\zm.m^n. mm^y-^-oymmm^mcDtiS 
3 ^ ^ tz m 1 ^ t m I m m M fz m 2 K t ^ ^.ib . mmun^^^witE 
miiit)^^m2iiizixmvr\^^^x^~-'^-t. 

(d) mmmi^^um2mm<D\^^rnf)^i'o\zmm'^n. ^mun^-fi^^^'DU 
m ^ tz ^ m ^ -r ^ tz ^ . wimu.n^^^m\ziyTmm^ tirza^u < t ^ 

mi)^ntimmi:fij:zsm2mw.<D\,^mf)^i'D\zsm'^nx\^^^. m^m i 4 (d 

imi^m 7 ] mi m m ^ m f)^ ^ ^ ^ Tz :i t ^ ^ ^ ^ Tz isb . ■fe>it-F^ 
\zmm^tirzm^mm^mA,rzmMm i - 4coiim:^^ i3itcis«cDii>-tf-o 
im^m s ] mi$^m7fkmmf)^ . mmm^ rz^t^mmx ^ ^ m^m s ^ ? 
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^ ntz c t ^ ^ h> it ^ t7 ^ ^ ^ ':f itr ^ ^ rz^tunm^^ > ^ ^ 

im^m I 0] mn^m^mmy)^. m$^iiF mmm^rz\tmit^nmm<D\^^irnf3^ 

im^m I 1] ^m±>^-[^izm&^nrz'pf<i:<th2'D<Dm^m&^^ 
m\0m^mmf)^mmm\mm^<Dun(o%mt^mih^nrzzt^!s\^it. b 

2<Dm^mmf)^mmm\^i$.^^mm^^zunx'mrz^rirzct^^h>'tt^m^mi 

im^m I 2] ±>-*)--{^\zmS'^tirz'>rj:<th2'o<Dmmmm^m^^ 
m%E2'o<Dm^mmn. mi(DM/m7j^mmtm2(DM/^^mmt^^^s m 

1 (7) i/i -rn tO^ 1 ^ IB « (Z) -tr > it — o 

[gg^^i 3] ml m &\ ^ (D m t m m un ^ m t m m X* ^ ^ m is^m 

1-1 2C0 l^i-rn 13Stll2«<0-t>ii--o 

[is*3Si4] mt^i^vi ^f)^ ^ )v n - 7.x $> 0 . m $E ^ «x ^ ii:^ ^ m f)^ ^ 

i: > it - o 

« -tr > it - p 

IB m s J: o T II ^ ^ ^ $ n . mt^f^ mmm tmt^timmtf)^ ntit^m 
^m^m\zmr^n\^mmn^Q:M\zmm.'T^m^m 1 ~ 1 5 <D\^^irnf)^ 1 

f B « CO -fe > it - « 

[itd^3Bi7] H^^f^K^t:il7£^s^^^s^JJ:^^g|^lB^twtl^K^bb, phzcdo. 1 

MiONaC lT<7)it-r^U^v^#;^i5^>;<hU-lrJ:oTT|i|^U/tBi|ffiS^{kM7C 

i(K^S»JC0¥?Sm<4 7:?^*. >ct/#HS^^com{4fC^LT^^+ 1 0 0 ^ U#;^hJL^T(h 
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yi<DN a C 1 Tc7)i5-<^U y ^ ^> )], ^ > ^ h ^) - Iz J: T M ^ tz m ^ mt it 

mift-mcD ^ mm&y)^ ^ n x ^ m m m (d m & t \^ w\ m \z u ^ ^ o m f& ^ ^ urn 
m^nrzmMmi--i 7cou*rn^^iig{rie«(D-fe>+h-o 

g(^sij(7)^iis^>e;:>t, ^/#Bp^m@comftt3>^bT**j- 1 5 0 ^ )v h t 
u^^z>{zmf&:}^^zj^^m^nrzm^mi--i s (d i^^-rn^^ 1 m\zmm(D±: > ^ 

[ig*^2 1] MEittittaErn-aijwiJ-^SAi. i!?^c<tfc5. 0 0 0 y)v h 
>-e*'5iS*«i~20(OVi-m7iw^(::l5ttro-t>-y--. 

i^ffJfjU^m^ffJlE'^m&.T . iff*L<l4. ■(L^^SISMtC, » m <^ <D ^ m ^ tj: ±m 

im^m 2 4 ] mmm\^m\zmthr^m%Ei^mmm<Dm^m:/)^^^o. oic 

m=aTT-$>'5ffi5KlSl-2 3<D\,^'rtlf)^im\zmm(0-t:>'^-o 
l-'2 4coi.^ -rn^b^ i:BtriB®<;)-fe>1t-o 

^jz^mm:^j:zs^m'^nrzm^mi'^2 5<D\^^rn^^imirzmmo)±:>'^-o 
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im^ms 01 (a) mmm(D^^ti^^m<o^^t^mL. tamm^mo 

)® ^ t!?^ b ml IB * 5^ {PJJ CD S o T # ^ ttj SB m M ^ -t 1 MB^ 

tm2mm^t,^^i^. m ^ ^ m (d ^ -t > ^ - mm & m \z ^ x ^ n ^ o 

(b) m$^mi&m.(o±:^\zmm^ti^m2m^t. 

(c) mmm I J: urn 2 (Dm izmm-^ ti . mm^iy^-o^wimmimm^ 

i^zYi^ -D rzm 1 mimm 2 mm & \zYi^ ^ fzm 2 11 . ^j:um$^mi^^^^f^2ii 

(d) mt^^i^J:ZS^2mm(D'ptj:<thl'D\zms^titz(>tJi<thl'::><D 

(e) mmmi^<kzs^2^m(D^pu<tt>i^\zmm^tirz(>r<ii<thi'0(D 

(f) mmmi:i^<kzsm2Mm<D\^^rti'/)Uzi^\zmm^ti. mt^unm^f)^ \^^-d 
m,m^mmi.rzf}^^m\^r ^rzib. ni^u^n^^mmizLxw^m^ nrzou < t 
h 1 ^ (Dmfiknm t ^ m X 

r ^ m.n:fi^mt^iAn m\z&m^ n ^ t^mm Jt-^ it m ^y)^m±r ^ <^ o iz . mm 
u^n^^mm^z i^xmm^ nx ^ . um^ i>z ^ ^m^m&^m\^-r ^ rz^sb 

-fe > it — o 

MizMmm^^izmm^ tirzmmti t. 
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±:>'^-i^\zmm^n. mmm^m'f)^u,n ^ jcl^ l tz t ^ ^ . -^^-d^w, 
^m!^(Dm%»m^W}^'f^t^^mmL^mA.rz^m^m&^9]^r^rziib<D-t> 

imj^m 3 2] mitEmi^^-^<DU,m(D^mf)^m«^^tirz^t^a^i^^m i 
(Djg^mst, m?dm\^mf)^un'vmrz^nrz:it^^^^^m2(Dm7skmmt 

im^m 3 3] m%Ei^mmmy)^m,m^nrzm\&mt. 
mtEnm.mf)^&m^tirzf^2m^t. 

mimm\m^ ±\z^m^ mmi^mmmizm^^izmt^^nrzfiFmmmziy 
mBm2mm±i>zmm^ri. mt^timm\zm%m\zmf^^ nrztimmzi > ^ ^ 
m^m7r:mm^zmm,^\zmm'^tirz^^^mmn>^^ h n y \^t^^^{zm^ 

zi > ^ ^ h y K 43 cfc H»r IB » m S =3 > ^7 h y \'<D\,^-rtlf)^l-Oiz&mi^X 

2S«tIctoT^d6bn-5MttJL';t^^€^Jt^fl-r^IS5jc^3 1 ^ ZS 3 2 (D 
l> fn 3S t3 IB « -tr > -tf - o 

[is*«3 4] ±>^-{^\zmm^nrzOu<th2-o<D^^mm^m^. 
mtE2'::>(Dm7rkmmn. mi<Diii/m7fkmmtm2(D^/m^mmt^^^. m 
mnnm-/)^mmmi^<kzsm2<Dnxm^^nmm\zmm^nr\^^^mjj^m3 o- 
3 3 (Di/^-rn?^^ 1 mizmwi<Dii>'^ — o 

[ts*^3 5] m^m I 3 4<D\f^'rtif)^im\zmm.(Dmmit^±.>'^-\z 
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hS ffi «^ IE X - ^ « Htl E - /N* -y ^ W « M ft ^ -fe > -y- - *5 It S /N' -y y 5 -i? > H 
*^ 1 IS t3 IB « ® * ffi , 

[is*^4 0] u.n 5 ~- 1 2 a jizf 3 o~34wn-m*iisiciB 

Ba8BISif4^/>5|S5^5::tLT^i-5 C ^ ^ TiB ^ M m O iS ^ ^ m.^ -T i> m 

a-M-r ^ urn t . 
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(b) m2mi^^±\zm^(DMmm^J^f^T^:l^t. 

(c) mmmi^<^zsm2&w.<D\,^'rnf)^i'D\z7.^-'^-m^mmT^zt 

!^S«±OB2(7)SiST$>0. ^etC, 

milBKIS^^Offilf. MfB«4£-h<Dmi:feJ:r;^^2®i^^m^^:iai^-^t;If 

1 \zmm(Dio mo 

ni^^ \ m\z%zm(r):}5 m. 

[ig*^44] BafB^i*5j:u^«2*«c7)v^-rn7:?^it:>{iasccDjt^ms^ 
j^^r^c:t^^6(i^tyis*3a4 1-4 3(^vi-rn7?i^iJBtc:iBac^:&ao 

^^4 1 - 4 4c^V^Tn:?!;^ lJStwlB«£cO:^ffio 
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[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

tt ^ y ^/V a — X ffi IS (critical care events) frt -5 ^ ^ 5" - h ^ IS « 

r ^ (D \z ^^m-c ^ ^ o 

[ 0 0 0 3 ] 

^7&^. ^-SlW^, i^^c^CD^mcD—^^mmiy. ^<D^&^ ^Wlti (milking) 

J V X m 9J) f<s: uni^ in ^ m ^ ^ t \z ^ X m m ^ mm ^ ti ^ . z n ^ (d mm^t 
, mm\zm.m:^^A^^w tu^m'^\z\t^\z. mm^zt^x^^x^o. u « u « « 
^^#3o wm^mmm<Dts:\^^m^rziftmo:>mmo>j:^iz. ^ k> m^(D{}^u^^u 
mmm(Dij&f)^^^nx\^'^^o x^t^vt^f)^ . ^W(D»^L\^^m^^mm-r ^ z. 
t\z ^-Dxn ibn^)SsimuPt\t. :zn ^ <om.^\z\t^ < o^&m.'^^m^ 

ij^^^l. tz^ . ^ ^ u ^} y V )V (submicroliter) X^^o 

[ 0 0 0 4 ] 

^^t^vam^ ^tz^n\t^i^\z^^x^^ o <oj^mm^n%{t^m\z 
m'^L^n ^±:y ^ -i)^ ^ ^^mi^Wi^mx^^nx^^^ o m ^a^Wi 6^ m x ^ u 



m 
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(D^mm^^t. m mi^m it m Tim Iff mo mm iz^mr ^ . /J^^*fa■t>•9--^ci3^^ 
ifzitt. m.n'^i)^mrzi^ tifzf)^ d o t^^mMT ^ (Dih^mmx ^ z tx $> ^ o u 

t 0 0 0 5 ] 

*^§qa)-tr>it-ti. 1 ^ ^ u -J h )v <D un ^ ^ n ^ ^ m ^ ^ ^ 

- \z J: X ^Vx-r > ^ - tS o :^^m(D±:>^-\t. *gaitt 

K\zmm^'^x^mr^m.p^m^^^\zm^x\^^^o ^ < omiz^i^^x . ii>i± 
-t^. $^ma!,^^rz}tti&WL^(Dm2<Dm^^mm^'^^^z^^Lx\^^^. 

[ 0 0 0 6 ] 

mxunmn\zm^m^mf^i^x:HK>. z, (Dm^m\tm i u ^ itf^v<\t 

izmm^ nx ^ . ^fz. up^^:^ ^zsmi^m^mtzr <7)\z^r ^u.no:>wm^ 
&m-r ^ Tzisb . <^iJ^m^m\ziiM\z&m ^ nx ^ o 

[ 0 0 0 7 ] 

:$^^m<o-nmmm{z^\^^xi,t. i ^ ^ ^ a h )v ^ m <d m (d ^ i^z ^ 
n ^ ±i^^^»m^^iEmf)^'o9J}mK\zmi^'r ^rz^ . ^-a^h^j-iz^^m 
m.it^m^^ti^mti!iii^rzifttt:WL^<Dmitm7tmif\'mt^u^'^tDi^rz/^ 

^rzi,tw:Wi^<Dmi\:m.7tmitm t . un^mmtm.m.^^zmM^^x^mr^u 



0 
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L < \tm 0 . 5uLJ[^T. J:0»^b<ti*^0. 2 5aLJeJlT. St>J?^U<fi 

mo. 1 u (o uni^ m <D ^ m n ^ ^ ^ ^ ^ n ^ o < f)^ (D m 

[ 0 0 0 8 ] 

[ 0 0 0 9 ] 

mmti\t. i^mnmt. nmmt. :in^2'D(Dmmm\znfE'r^m^^t^m 

^ b « ^ T -5 o 
[0010] 

h ^} - X m'&r ^ t \z X ^ X . (j)6^m^m^^m'^^ mx ^ ^ o 
ma<b^-tr>+i--frs. ^mmmt.nmmt^^tsmm.n^m?LX\^^^o -fe>it'- 
u.n^^mnm^mmm\zikmi^^kx ^mt ^u,m^^^ ^\zm7LX\r^ ^ . 
u.n^^m 1 II I. &sT (ou.n^^^'T ^ \zwi'^r ^fz^ . u.Pt^n\z\t. 

[001 1 ] 
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^ . m7ikmm^rz\ftm-mmn(o^ou^m^7j^m^m^r\^^x^^\^'^o ^rz. 
T^cthx-t^o ±i >^ -ift. ^ vi ^ (D m it ^ fz m 7tm & ^ m ^ fz ^ . mi 

[0012] 





itn 'te -rs Jfc- 2L 




[0013] 








fl^^r ^ - 


a , S 1 S S ± (3 {i> < <h t> 1 <D 




S « ± 13 


< tt) 1 (o'^m.^'^fz\'xn / ^mm.^^ 




o X A - -th - 






^ ^ ^ 






^ o IS it M 7C 




. SlS«^/!:^i»2S 


« ± (0 . -fe > 


^ - ^^n\zmn\z%^'t ^^WL\z^m^ 


nxii^o :k\z . m 1 & 


IS c^: ^ 2 


<h^^it^ii. 7.^-^-m\z^'Dxnm 


^mmr ^ t . ±mm\z 


J: 0 . ^'ci: < 


t t> 1 (Di"^ mmm^ <^zs<>r^ < t h i o 


(Dnmrn^fzittny^ m 


« @ ^ (0 j1?§ 




x\t. m I m^^rz\tm 


2 X 1R , m 


- X - h ^ S ;^c'^ X y « ^ - 


^^X $> ^ o 






[0014] 






2^ 51 ^ 4# ^ ^ Z 


n ^> CO 43 




^-DXi^\,z^m^ti^o 


^ §g > ^ <^ 


t<ii^zsiz^<Dmm^zj:^xm^^n 




4?) , * ^ §g 


<Dn^L^^mmmm^m^^j:ifmmLx 
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[001 5 ] 

mm^pmr^±x^. m-<Dmmnnu <bif^i<z:sr'¥\tt. # 0 is t » is r 

[0016] 
[0017] 

m 2 \t. m-'W-m±\zm^'^tirzi^mmm^<kzfMmm^m^rz. *^^<oig 
3iJ3So*<m§i{b#-t>-tf-(7)M2 <DmmmWi^^i^rzmmm'v$>^o 

[0018] 

niati, K\^uziii\^T^iiFmmm^j:zstimmL. w m v rz ^ t ^ m ^ rz 

[0019] 

3 (D ±. > If - <D — miZ-D \^^T (D . m % & L t^: ( no t - t o-s c a 1 e ) « M 1^ T 
[ 0 0 2 0 ] 

05 m^(Di¥mmm^m^rz. :^^m<D^.m\zm-^<m%it'^±>^-<D 

m 4 (Dmmmm^^i.fz^'&m'v^^o 

[ 0 0 2 1 ] 

06 ti, ummm^m t m 4 <D > - t ^ m ^Tz . :^^m(Dmm\zm-:^<^ 
mmm^^m<D-mmmWi^^i^rzm^mx'$>^. 

[ 0 0 2 2 ] 

07 t^. f^2o)m'^^mmtLr^)vn-7.:t^iyy-ii^m^rzmi(Dii> 
^mo)^)\^^-:^^Mn.mitr^<D{z£^^um^^^Lrz^^y'v^^a 
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[ 0 0 2 3 ] 

m^zm^-r ^ ^ o ^:iMih L Tc^mwi^z ^ ^ X ^ L fc ^ y y ^ ^ o Wij^<D^mm 
ift. io--2 0mM(Dm&\zMLxmihLtzh(Dx$>>Os-:if:.^m^(Di^mm\t 

. 0-^10mU(Dmm\zni^XMihLtih(DX^^o 
[ 0 0 2 4 ] 

^/fij y \i (Clark-type clinical grid) Tfe-So 
[ 0 0 2 5 ] 

^lofrj:. m2(Dm'f-^mmtLx^)vzi-xy'}:i]^at^'r-'^^m^rzmi 
itr ^ (D {zwr ^mm (D ^ y X h ^ o 

[ 0 0 2 6 ] 

smocDmm^TjkLrzwmmx^^o 

[ 0 0 2 7 ] 

-nmmm^TskLrz^mmx^^. 

[ 0 0 2 8 ] 

mm^m^^Ltzmmmx^^o 

[ 0 0 2 9 ] 

m<Dmmn<o^ (E>\zm<Dmmmm^7^Lrzmmmx^^. 

[ 0 0 3 0 ] 

m^<D^)],z2-7.m&^zmL. mmo^f^j&t^izBLtz^^yx^^o 

[ 0 0 3 1 ] 
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[ 0 0 3 2 } 
[ 0 0 3 3 ] 
[ 0 0 3 4 ] 
[ 0 0 3 5 ] 

m Kmm) ^ ^ o 

[ 0 0 3 6 ] 

mi y ^ )v A (D jE'smx ^ ^ o 

[ 0 0 3 7 ] 

^1 9Bti. ^1 9 AizTF^Lfzm I y ^ Jvj^izMm'T ^ x^--^-<DiEmmx 

[ 0 0 3 8 ] 

igi9Cfrj:. mi9B(D:;^^ — ^^zsmi9A(Dmiy^)iA(D±\zmM 
T ^ . Mmm^^-r ^m 2 y ^ )v M.<D&mm imi 9 A^^j^rfi 9 b\z m-r^m 

[ 0 0 3 9 ] 

m 2 0 A\t. :^^m(Dm7mmmm(D-i:i>'^-\zmm^n^f^mmm^m'T^ 
mi y^)v/^(DiEmmx^^o 

[ 0 0 4 0 ] 

m 2 0 B {t. m 2 0 A\Z^ L fzm 1 :7>r;i/Atc:SBMT^X^-1t-(DIEH0T 
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[ 0 0 4 1 ] 

112 octi. m 2 0 B(7)x^ — it-43.^]^02 0 A <D m I y-c)VA(D±,\zmm 
r ^ . nmm^'^'r^m2y^)\^/>,<D^mm (ii!2 0Ai3cfci;^2 0Btr*n-^s 
MKum) T ^ ^ o 

[ 0 0 4 2 ] 

[ 0 0 4 3 ] 

ia2 1Bti. |g2 1Atr^Lfc«17>rJVAtcBEeT^;^'^--U--<?)iEH^T 

[ 0 0 4 4 ] 

E)2 1 C \t . m 2 1 BCDX^ — 1f — 43ctr^ia2 1 A (Dm 1 y-C)VA(D±\zmS 

T ^ > ^mm^mr 2 y ^ )Vj:,<Djs.Wim {m2iA:^xzS2iB{z%i'r^^ 
MK^m) T ^ -5) o 

[ 0 0 4 5 ] 

miy^)VA(DsEmmx'^^o 

[ 0 0 4 6 ] 

^2 2 B«, ^2 2At3^L/;^c^l 7^J^AtrES-rSX'^-+»--CDiEffi0T 

[ 0 0 4 7 ] 

1112 2C^i. 112 2 BCOX^ — it'-4Dcfct;^ia2 2ACDmi :7^;i/A(;:>±tCEM 

^tirznmm^^T^m2 y ^ jv A<D&mm 2 2 a^ 2 2 BJc^tT'SS 

[ 0 0 4 8 ] 

1112 3At^. *^0jcomi o^ss?^^. c7)-t>1^-^c^5gffi$n'5^^fflms^#■r 
[ 0 0 4 9 ] 
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[ 0 0 5 0 ] 

m 2 3 C \t. m 2 3B(D7.^-'^-^J;:Um2 3A(Dmiy^)l^(D±izS,m 

r ^ . nmm^'n 2 y )v A <D m.mm {m2 3A:h^zf2 3B\zti'r^m 

[ 0 0 5 1 } 

gi2 4A^^. ^^mcom 1 immmm(Diz>'^-{zmm^n^i^mmm^'^f 

[ 0 0 5 2 ] 

m 2 4 Bti> ^2 4 A\zmi.rzm 1 y^jvixizmmt^y^^-'^-oyiEmm'c 

[ 0 0 5 3 ] 

m 2 4 C iet. m2 4B<D7.^ — ^-^J:Um2 4A<Dmiy^)VA(D±\ZMm 

-r ^ . M^m^^'r^m2y^)VA<D&mm {m2 4A^^z^2 4B\zMT^^ 

[ 0 0 5 4 ] 
[ 0 0 5 5 ] 

m T ^ ^ o 

[ 0 0 5 6 ] 

m 2 7 {t. :^mm<Dmm.i\:^±i>^-<Dmi3mmmm^^sLrzWimmx'$>^ 

e 

[ 0 0 5 7 ] 

-\z J: ^m^m^ ^ mm^uskmy^y.h^z^^mi^mhit^i.rz^^yx^^o 

[ 0 0 5 8 ] 



• 
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[ 0 0 5 9 ] 

03 0 {t. mmfiii^m^(D»mmmm(D^mm(D±>^-\z^^m\^m^. m 

[ 0 0 6 0 ] 

^3iAti, ^^m<D±>'^-mj&&Si(Diy-h(D-Mmm^7r:i.rziEmm'v 

[ 0 0 6 1 ] 

lasiB^, :^^m<D±>'^-m^'Si^a(ozy-h<Dmo:>mmm^^iyrzJEmm 
T ^ ^ o 

[ 0 0 6 2 ] 

m 3 2ti, m^^[HizMm^nrz:^^m(D±>^-^. mim^i^^<^0M.rz^ 
7^ L tzm ^mx* $> ^ o 

[ 0 0 6 3 1 

^mmm iz \^^x i^t . (D^m^z j: x t^mco mm ^ ^mr ^ o 

[ 0 0 6 4 ] 

^mx ^ ^ . 

[ 0 0 6 5 ] 

h'j-. ^ J: :2 V h u )v mm ^ f)^ ^ m n ^ . 

[ 0 0 6 6 ] 

^ ±i^m} \tt . ifrn'^cDm^fj^'^mrji^ibv^^wmx^D. m ^i^t. iSnm. m 

(interstitial fluid), S I® <de rma 1 fluid), ff^^lfmx$>^o 
[ 0 0 6 7 ] 



( 21 ) it#S2 002-5267 





T r 




J t l^i 5 ffl 


















[ 0 0 6 8 ] 












r /7 - D / h u - J 


















* tz ifi e « ^ 




, a ii ^ M iS 








T * S o 18 W 




S « t5 « ^ ^ ^'cC 




^ m 








L « . « s m « 








ic # s SI ^ r 








<D m 






K> i&T r ^ C t \z 


^ S o 


[ 0 0 6 9 ] 












r M m ffi J t{t. 


m m 




tici^t£-r 1 






tt** B^Si l/IL *^ i'^J 'J 






■s j^t g C5 a 




tl ^ MM ^ ^ T o 


r ^ H ^ J <h CD i§ II 




# 


mm® t L X 




Ttiib-^ , n y m 




J \z 










^ n T :^cC ^ 0 , ^ 


s n ^ 








[ 0 0 7 0 ] 













■5 = 7k < t < o « «a| (C 43 T « . -fe SI « . 1 ^ jg A S ii * ( A. « 

m^izmm \^ . umm © * j; o t s§ fe^ n -t ;u n *3 -s m w a ts: 
a t « tg it r ^ . 

[ 0 0 7 1 ] 

[ 0 0 7 2 ] 



( 22 ) 4#S2 002-52675 

m Stc T ^ ^ o 

[ 0 0 7 3 ] 

[ 0 0 7 4 ] 

it-^^it. ^m^zm. oh^n^^^ (entrapped) . ^ « ^ «S ^ L. « ^ > 

^m±\z r^^^bj ^n-So 

[ 0 0 7 5 ] 

r It ^ m ® J « . K 5|6f ^ 43 ly: / ^ ^ *ic 5^ « S ^ ^ ^ $ n 

[ 0 0 7 6 ] 
[ 0 0 7 7 ] 

r^J^iSj ti, :^mmm^X-}ft. ^mmT^y±^X»9f^tl^-<^ (to be in 
terrogated) M. n (O 3 ^ (D ^ ^ iCL ^ t ^ :k ^ ^ iz m ^ ti fc . UW^O^mmt^ 

^ $ n ^ e 

[ 0 0 7 8 ] 

r^ffitittJ . r#^adttJ aj fe (non-releasable) j (Dit'^^t: 

\t. 6^mmT y (Dmf^^ . ^mmm(D^mmt^ ^'^nm\zvikWL\^u\^^\t'^^ 

T -5 o 

[ 0 0 7 9 ] 

r^^X#MmScomffiJ i:fl. •tr;l/'l3C?5^fS7!)^pH7(DO. lM<7)NaC IS 

?g T ^ -g) « ^ 43 frt ^ . ir ;v CD # S S S ?>f / # fi^ m S <7) /N - 7 -t Ji/ « ffi T 

[ 0 0 8 0 ] 
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[ 0 0 8 1 ] 
[ 0 0 8 2 ] 

[ 0 0 8 3 ] 
[ 0 0 8 4 ] 

n^^i nx ^ -dx . -fisti, » m m <D m m (D ^ m n m \z i;^f5 u u n ^ m 

To 

[ 0 0 8 5 ] 

mm. 7s ^ - - <D & m ^ ^ tz \tt un ^ \z m l x ^ ^ (d m (o ^ ^ ^ ^ ^ m ^ 

[ 0 0 8 6 ] 

iz. m%mit^rz\tm%m7t^n^mm^t^'r. 

[ 0 0 8 7 ] 

. uniznihLx\^^^i^mmm(D^^x$>^o 

[ 0 0 8 8 ] 

* ^ (?) » « * n W #1 ir > it - fri , 43 T . 1 M L i!^ T . » S 

U<ti*^0. SmLJI^T, $^»{lSf^L<t^O. 2 5AtL|^JlT.St)»*U<« 
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0. 1 u L i^T (Dt^m^'^r ^eii^(Di^mieomm^m^'r ^ ^ o ^ tiT 
M»tu:b^«x^\t. -jKJc, ^ fz \t ffsi m t fz m m ^ fz \t ±w m t 

mm^it^n > ^ - 2 0 \t . mmm 2 2 . nmm (n / ^mmm) 2 4. 

j:zsun^ 2 6 im 4 ^M) ^iiATVi^o 2 6 \tts un f)^ ^ m ^^ 
^ ti^ t. &,nf)^fi^mmm2 2tMmm2 4o:>m:f3izmmw}\zmmr^j:o\zm 

[ 0 0 8 9 ] 

f^fflmffi2 2ti, ^ ntzmmmmm^ i^-t! m^-r ^ c t hx* ^ ^ L . ^rz 
itt. 0 X. 7.y^ )v (o J: o ts:^mit<D^mmitmi^ ±\zmmtjimnm ^ mm-^ i±rz 

^ tzi^m^ <D± > ^ -mi^Lmmiz \^^x . -^\z. mmt^^^z^^m^x ^ ^ 

J:IJ^««l;^«ECCOCOAT CT5079-3^*^«»mttX7}t4^'>3-^ 
( W. R. Grace Company. Woburn. Mas sachu se 1 1 s J; 0 A ^ pj fig ) <D ^ o U 

mmm) mm ^rz\t^w\ t,\^^r> tz^^x . TSit«jM(^s®±{c 

[ 0 0 9 0 ] 

-^tz. m,EL^.^^m^rz\tm^m'&^^m t\^^ fz^s^mm'T-m,^ (la^iiT) 'vc^ 
mm.(o^m^^w^\z-t ^tz^ . mmm 2 2 o:>^w^\z ^ 2 2 ^wl^-^ x ^ ^\^^ o 
^tz. VFmnm2 2 ii^w^n.i'm^iio>mm\z\t. ^(o'j^^(D:^m^rz\tmm. ( 

n > ^ ^ h n V \^ m) ^ ffl T t> J: o 
[ 0 0 9 1 ] 
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[ 0 0 9 2 } 
( ^ ft] ft ^ ffl ) 

i^mmm22\zm^. »m^(D»m^nommit^i^m^m ( sensing chemis 

try materials) ^l^»^2 6(r^tt^. Z (D m ^ it ^ m \Z {t . ^ftJl7t;^:/^ 
m <^ Zf^f^ 2 (D m ^ m m m ^ V X ^ C t B ^ L f)^ ^ m-^ltZ X 

i^^Ttif)^ m fz \tm:^ ^ m i^^x h . mitm7im^M^<i:zsm2<Dm 
^^idsj^i. ^n^nmm^zmm^^rz^t^^mihit irrj:t>-^ . ^w:Wi^) tr 
^ z ti)^ x ^ . m^ii. mtif3^~':fj^L<\tm:^f)^w:m^^tz\t^mitiftx^^ 

rniiz . un'^p^ <D i^^-ftif)^ (DM \zmm V X ^ ^ o «&(Dm t lx . i &.±(Dmm. 

[ 0 0 9 3 ] 

mmm3 2tLxfi^mmm2 2±\zw^m^ti^o mitm7imiftmtm2<Dm^^ 
mm t^^r ^nmmm\z:^\^^x . m^tm7tmiffm^j:um2<Dm^^mmf)^^ 

\zi^mii!i^x$>^m'^.^zn<o(D4^smiif^^\t. \^^rrihBmm3 2tvxii^ 
mmm 2 2±{zw^m^ti^o 

[ 0 0 9 4 ] 

\z\t. (>u < t hmitMytmiftm ^ . m^m3 2t\^xf\Fmmm2 2±\zmmr 
^ o ii:.m^com2(Dm^^mm^t. iiFmmmo^m^m ±\z&m'r ^ 'J^^m^^tu < . 
mitMTcmiffmm^mi^^^ts. iap^^cd \.^m^^ <Dm\z^mr ^ ^ ^tz^tu 
n^izmmr^ztf)^x^^. mitmTtmitmfj^mwi^x^^m't. mitmiLm 
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[ 0 0 9 5 ] 
[ 0 0 9 6 ] 

ii(Dm\zmm^mni^it. mm±'V(D]M,mKt,iim^i\:^^Kf$:-\zm^fj:^^»^(D 

[ 0 0 9 7 ] 

. unM(Dm-m . f^mnm±izmm^nx^^^. ^mtrnc^^ (ve 

in) n43i^T. m:^^. timm. n / ^mmm. ^mmm. ^rz\tts^ 

nm±izs.m'r^:zti)^x^^o i&(Dm^z^\^^r \tt. mitm7imiffm^^zfm2 
(Dm^^mm(^m:^f)^w:m^x^D. un^(Dm^ J:zsy' ^rz\t u,n^iz mm \z 
ES^nxi/^^o i&itm7Lm:ftm^i^mmm±\zmmL. S2<d 

m^^ftsij^. i^mmm^m<^^m:fy^<Dm^rz\tun^itzmm'r^^ti)^x^ 
mmiz. m2cDm'^^W}m^i^mmm±\z&^L. mitmiimiftm^ . i^m 
mm ^ m < ^^^-r n^^ (Dm izmmr ^ . ^rz\tun^ \z^r ^ t\^^ o . ±m tit 

\zmm\. . 2 (om^f-w^mm^ ^ nmm^^^ < ^^'rnti^<Dm'iitz\tu^^\zmr 

[ 0 0 9 8 ] 
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fzWii^ i^mmL . 'Atz, ia:t!tttoK^kjl7t;fiE:n-SiJ*5J:t//Sfc«m2©«^gJf(i 

/sfcnm2roa^^i<)aij7i^i£tiT$*j:-5. ^m-^-iz^m^^mm^m&r^t. 

[ 0 0 9 9 ] 

[ A- >y ^/ 7 r:? > H (I # 3 

'> < i: < o O «a] ic *5 T , il; ft ^ <b il tc !K ^ ^PJ « . ^i- «t ^fe # ffi L 

mts » «f #1 ^ « « ^ {k ^ W 7 -t 43 T a ig b « ?^ I:: « a -r 5 . A' 

mi&if(D'pf£<ii'h — uit. mpnt. sb^w^o¥kit^miz4^n^. miffm<nm 
m^m(omsLi,zism-t^ztf)^&^, ^ i& ^ (d f£ < t h - a . m^it 
. i^m^mtnmm^rzitMy^mnmt(ojsi'S:^m (shuttung) -r^mitm 
7tmift-m\zmm-r^ztf}^sb^o mm.tii. mitmytmift-mii^i^mmm-vm^m. 
it (.mrz\tmm.m7t) $ n . * m m s s }± *f / # s s t a m it ( s ;t « 
m^mit) $ nnmi^ mnm-Qm^ikit (s^tanasTc) ^n#s«^t^n 
. mitm7imiffmii^mnmittm%m.7ct^m<oi^-rj;:';)izfi^zt'S:i§-ro 

[0100] 

m ii ^ m m ^ ft itt n / ^ fm m m t (o <D n m iz J: -D X ^ itr ^ , 

[0101] 

< o « {1*3 T . /\- -y i7 y ^ > K <t ^ » ^ « )5£ ^i- . ( a ) ^ 
« , as #4 (O S . ^ if4 ® tt * . S ;t « 7 -y -t -1- W FbI * /\* d7 y 7 -i; > K <f ^ *i 
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(imperfections) f)^ m ^ T ^ / ^ X ^ ts C t f)^ ^ . 
[0102] 

-J ^ ^ ^ ^ > \^ m n (D^-^^m^^ \tn±'^ mum^ h ^ ^ . ^ y 

to w^tCcfcoTti. n y ^ ^ "7 ^ > I' im t y ^ X tf)^K\^uzmm ^ o 
ctDSt^. /-(Xt^^zfy-cxiz^-orm^^ti^m^^. y ^ ^ ^ > \^ m 

m5tmiftm<D^mizmm^i^i>iir^p^mm^^m(D^i\:f)^m^r^y^x^m(^ 

[0103] 

L fzf)^ X . y ^ ^ y ^ > \^ <D i^^j^ \z » y ^ X h m 'j^T ^ C n (D m 
/'<y^^y^>}^m^^O&<^xm?i^Ctf}^m^L\^^. < t < 

(D m\z i^^x }tt . y ^ cf y > m n (D±^ 1^ ^y«r^m<Dm%^m\z^ 

-Dx^^-r^m^o^^^^o) om^^m^f^^^^^oiz^y-^-^mi^Lx^^^o 
/-^ y ^ ^ y o > \^ m^^^ . (Dmn,^m\z ^ ^ X ^ m ^ o 2 0 0 % . 

10 0%. 50%, 25%, 10%, ^ rz\t 5 % ^ ±M ^ C t f)^ ttf^ ^ L o 

7>^D^hu-(Dig^, «f m (D m » m \z J: -D X ^ ^ m m {z 1^ r ^ m it 
mytmit-mcD^^mizjz^mmoitm^m^T^^itiz^r}^ z (Dit^i)^n o 

^zs\zj^m!^(Dm%^miz^'ox^±r^m^m^m^m^r^z,t\z^o. c 
<Diti&f)^n ?i^o ^-ayh^j-aym-^. mitrnTtmiftmo^nm^z ^ D mmm 
iz^W)Ltzm^uibzs{z»m!m(Dmmi^miz^^xfi^mmm{z^m'r^m^^mi 

[0104] 
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m^tzift,w-i^'E)vm\tt. m xit. ^ m m ^ tz itt m a ^ ^-f ^ w- m \ mm i>z 
^w-i^m : m^tsi^m^m mm (Dm i^m^ mn^m. ^tz^tw^f^m : mmmiz^ 
^ ±m^&o&i<i&^rz\tm^hm : ^ m ^ rz \t m a \z ^ ^^-f ^ ±m ^ ^ m m ^ 
rzktmn^m : mmm . ma. ^ rz n m m m ^ n ^ ie ^ ±m m m m m m ^ o w- 
i^mm. mi^i^m. ^fzitm^i^M^ : mmm\zi^n^w^i^m^ ^rz^t 
ym^Mm\$>^\^^\t. mmmmrz\tmA\z^n^iE^u±m^^wi^m^±M 
^f)^. ^rz\tr\B\^m±Mm^rz{tm^i^mmtLx^'^-r^z,tf)^Tt^o ^rz 

, © « la frl . A « , ® « 14 SU H J: -3 T , ^ fz \t . M ^ iti . IE U f& A . 

/jN . ^tz\tm^i^(Dmmm(Djz^{z^t^{z^'ox^isbxh^\^^. ^mi^miz^ 
. m ^iftm mm <D ^ o f^^m<o^ r ^ A ^ f)^^ ^nx i^^x h o m^^t 

^ - V ^ 7. V y -J ^ ^ ^ ^ )\^ ^ 7. V ^) - . (2 1 7 5-2 2 1 

7M) m2S> % - )\^ . /K7^^X43J;D^XH7^H. y - , T =l ^ y 

Kffi, 5^:/ 'J a., t*-. it>^-x a-., :7^^x;U:7^r, 1994^ (Ti 
etz Textbook of Clinical Chemistry, Appendix (pp. 2175-2217) (2nd Ed.. Ca 
rl A. Burtis and Edward R. Ashwood, eds. . W. D. Saunders Co.. Philadelphi 

a 1 994 ) m\m\z^riifmmm\zm^]L'^n^) \zmm'^ nx ^ ^ ^ . w-^^ 

m^tz\t^mm\zm'r ^^mmm (reference interval) ^ It S S 2p <h L T ffl 

Tt)<fcv^?(?t, mm(Dmm\z ^^^m'^rz\tM.mit^m'^^m\^^xm Aco^i^m^^ 

fcti^SM^*^bTt>J:t.^o ^Plx.^, 7- - V ^ ^ 7. hzf y ^ :^ y ^ )V 
>y^Xh»J-f3<tn«. l5S;At^. ^lfil4'tl6 5'-9 5mg/dLC0Si^ 

(D ^ )V 7.^ . 1^tz\tW^m±M.^\Z^, 1-15. 3mg/dL(DSS<?:)L- 

^ ^ V ^ . ftsLA\z^\^^^%f^±m:^mw^^m.\t. m?^\t. 

-X{3SLTti8 0mg/dL. - ^ - h \zm \^ X \t 1 2 . 7mg/dL 

. ]^m^>Vu-)V (glycemic control) i)^ ^ ^ U A f)^ ^ ^ tl . ^ }V zi — 7. m 
g^i*1)5 Omg/'dL — 4 0 Omg/dLT^O. ^^XW-^'e)Vm\t 2 2 5m 
g / d L T ^ ^ o $ ^ SU CO fisnc *5 T , 1^ m mx \t U J& A \^ . 8 0 m g / 



( 30 ) 4#S2 002-5267 

dL im^m) -14 0ing/dL (D^jVa-Xfflffi^Wb, <fcoTl 

1 Omg/dL(7)¥15^>^L'M^W'r^o 
[0105] 

k-u;ue>, auxT^p-ji'. m % ^ ^ mm m )v =E > . ^vy^f-y^-r-M ( 
t?yx.«. CK-MB) , ^ vy =5- y . dna, :7;i/^h — xt^>, yjua-x 

:?}^ > 7!;t ^ b n -5 o ^JAt^. ta * S («HJ A f > ^ ^ y . A* > V 
V > ^ ) . 4= h ^ V ::f V > , "^mmm (drugs of abuse) > ^ -y -< ^} 
y . )V y r ^) y <D ^ o umm(om&'hm\'&'V ^ ^ o DNA^J:zf/^rz 

8, 888> 09X145, 776. :^<^ZS^m^niRti!,m^^6 0/' 0 9 0. 
517. 60/093, 1 0 0> 60/114, 9 19\zm^^tlT^D. Ctl 

^ \tt^\ m ^ ^ r> X ^mmm izm^j^^tix ^ o 

[0106] 

mm. » m itz J: ^ ^ m m m ^ \z r ^ ^ ^ y y i^mn-fi^^^cDitmtu^ 
rzny-^-^mf^'r^rz^. mitM7x:m^M<D^i^mizmmT ^ y ^ ^ ^ ^ y \^ 
m^^^zs/^rz\t^m^(Dmu^m\zj:o^±r^m^iz^^mm.^<^z^/^ 
rz\tm^\zm^T^\^'^<'ot)^cony:A-^^^m<D±miRi^^ mm(D]tm^nT 
fej:iio -^iz . ^ - a ^ h - \z ^ ^ 7 y ii {z ^ r mi ^ ^ n ^ m ^ f)^ 

X ^ ^ (D \Zti . 7 y ^ U ^ h ^) - \Z ^ ^ 7 y \Z i5 X m\^-^ tl ^ m ^ \t . 

m^f)^nut>nrzm.^.itz^^'f:bm^x^^o « « 43 cfc a < t> cd /i ^ 

\zj:'ox:^^^n^rzib. m m <o mm. ^ M \z ^ 0 ^ ^ m mz n r ^ ^ 
itm.Ttmit' n\ (o'^miz ^ 0 m^r ^ /-^ y ^ ^ y o y \^ m ^ <Dmm(D itm\,t . 

[0107] 
[/^ y ^ ^ y O y HMf ^ <0 S»J a ] 
/^y^^y^y\^m^^mm-r^-^&^LX. a) pH7<D0. IMONe 



( 31 ) 4#S2 002-5267 

C 1 T (7) 1^- < ^ U V if^ ^ y :^ h U - J; -3 T »I ^ b ;t •& , # RP. ^ « M 





1 M 


CD N a C 


1 T (O -tt -f ^57 IJ 


^ 7}f ;i/ ^ 


> >c H ij - H ct o T ^ U ^ ^ H . # 


m ^ 


^1 *f X 


# Ha s @ CD m & 




- 1 0 0mVJlJiLT<^¥iSSfi:T«^«ri»^®7C 






^ b n § o S ;^ci: # as ^ « ^ / # as 


@@ 


( fiSJ A « 




) ^mvi 








. a ) p H 7 CO 


0 . 1 M 




h u 


- J: o 






» / # B3 S @ CO m a ^ U , + 5 


0 m 


V jyAT. 


-1- 2 5 m V i^T . 




T, -25mV£j^T, -SOmVJWT, 


- 1 


0 0 m V 




5 0 m V 




^ t:L 


\X\>) p 


H 7 (D 0 , I U(D 


N a C 1 


T <;) -t^- ^ U ^ 7p > >c h ij - J: 


o T 








BB m ^ (7) m <i t:: L. . Iti - 5 0 m V .h 




2 5 m V 


\X±. 0 m V T 


.+25 


mva±. + 50mVJ[^±. +100m 


V 


±, + 1 


5 0 m VJt^±, S 




0 OrnVj^^cT^^JSmffiX'^i-Wt^^STc: 


-r ^ 


. ^^^^ 


\t. » S a cJ: o 








tz \t n / 


^mmm ^ (Dm iz. 


*3 T , 


1 00m V«T. + 5 OmVl^^T, 


+ 2 




T . 0 m V T , 


-25m 


VJL^T. - 50mVi^T. - lOOmV 


«T 


. ^ \t: 


- 1 5 0 m V Jl^ T 


<D mm 



& (applied potential) T -tr > -9- - ^ Sj ^ it ^ o ^ fz . ^mmx^mitmyim 

ift^m^mit-r ^m-^ . i^mmmtmm^rz\tn/^mmmt<Dm\z^\^^x. 

10 0mVJt^JL±, - b 0 m V )X ± . - 2 5mVJ!^J!,±. 0mV«.±, + 2 5mVJ^ 
Ji. + 50mVi^±. +100mVJ[^±. +150mVJ!^Jl±, ^ fz \t 2 0 0 m 

[0108] 

y ^ ^ y ^ > \^ m ^ ^ mmr ^ wi (Di5 & t L r \t s mn^wtitr y ± ^ iz^\,'^ 

^ {tm^Mytr y ii-r n 4o T . m it M yt m ^ M ti M m ^ tz \t x ^ m M m 
x^ ^ izmit^ nt^i^^ ^ o \zi4mmi}L^ mmr ^ z tf)^m^i ^ ti^ o c co 1 
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n / m mm m \z n r \t ^ X $> -D r h J: . m ^^t. rz\tn / ^mmm\z 
MLT - 2 0 0 mv (DM&^^r ^mm^MitmTimiftmiz^^x^^imcom^ 
mitij^mift ^ ti. ^^'z>i^mmmf)^i^m^m tta ^m&f)^mmmrz\tn / mmmm 
iiMbT - 1 5 omVT^ntf. mitm7tmif^m\tmmm\zi^ mmmx^it^ n 
. ^ «T m ^ mitr ^ o ^btz. mi\:^tirzmit'M7tmift'M(D-^f)^Mmm^rz{t 
u/^mmm\zmiyx ^ /mmmm\tmitm7tmift'm(Dm&<^ o h\t^f)^\z 

IE (f^cCt)-^. ISOmV) lri^ffi$tlTl/^€>fc56, Kft:iS7cJ«:fr»l«»/#RS 
H S T § B tc a tE $ n o 
[0109] 

m a ® Tc r -t ^ 43 T , # as m s ^ M / # m s r ^ a » « fiC 
i)^. t^mm^rz\tn X mmmm<Dn^^zi^ vx jEx $> ^m^WL^tmitmytmift^m^ 

, mi\:m7tmiffmi)W^mnmxmyt:^n^jzo. ^itmitmitMizn vx \t^\z 
u ^ J: ^ izmiR^ n. nmm^ rz\ti^ y ^mmm\zn L X jE^zi^m ^ nx h J: 

o 

[0110] 

n ^ ^ > \^ m n ^ m m.-r ^ ^ ^ iz m <^ m t L X \t . mitmitm^m ^ 

. t^mm^rz\t1^y ^mnmxOKJiBmiZ. (precipitation) ^ 

s ^ (9 @ ^ r ^ <! <h ^ e n ^ o mx\i. mif\-m\tmit^mx \tm 
^ > ^f)^ h L nu\^^i)^ . MTL^mx iit ^ ^x ^ 0 \t ^-^uzmm L ^z < o n / 
msTos7c^iSf3cto, myt-^ ritz^'&,(nmitniMi^ / ^mmm.±.\zigi&, 
$ n -5 o 

[0111] 

/\* ^ ^ > K « ^ CD SiJ W II ji L «U O > -tf - ?^ <^: U T if ^ ^ (D =^ 

mii^tz\t^^'^)vm^\t^m^\zmmfi^^ ^ tz it. ^ n ^ u ^ )v m (j^ m vcm 
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7zm -ff m m ?L tz ±. > -^^ - m if ^ n ^ , 5j-«f®iro^ai*fe«sp^t;i'ft«. k 
(cai^itcfc^fcgt^Tfrs. » m !^ <D ^ m ^ ft iti w- )^ , m^a^ mmm 
S/tf4<iA»r*tt-5¥i^M : s»ai3*tt^¥i^<s ; m ^ u ±m^V3 mm oi m± 

fi > s 'J^ n . * n ¥ 1^ fi ; mmmiz mi ^ ^m^6^m±m^ fzi-im 'b m ; « 

^- * « ffi A (r 43 It -g) ^ S # W Jit S ii * « S 'J^ 4i ; «6 ffl # > A . S « S 

±m '^ffjw- m ^ ±m ^ . ^ rz\iT m mi^^^t. tznm mm t lt^^-t 

■5 d t T ^ * . S m H « . mxifi. mm^B'^^mizJz-oX, * « , fiaj ^ 
A'*. fcStUi, 0lJ^««im^roJ:^n£!|#^ro^frS:W-r-5A>!r*i-&*nTViT 

^ « $ n T ■& J: ^ . ¥ * ;t « ^ js M {I mm r ^^mmw^i^m&m t lt 

[0112] 

^i■«Ti^iig^<!:fflBIMn£Sl^^:S5cj«^^^^^J««*fiT^■&•5^1<!:^cJ;0, mitMyc 
[01133 

^ W S A « # ; « . -fc ;v ^t- ?i ^ m S CD {4 g ^ ^ tr m ^Wk ^ -t: JUro 7^ If f 
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Mm i^"^ ^ f)^ d o f)^ . ^ «r ^ m m <D -r f)^ u m ^ f)^ fh m ^ ^mr ^ m m t ^ 
f)^ ^ o f)^. ^ ^ m ^ (D ^ mm m t i^-^ fz 1 ± (D y -{1 n ^ - ^ <D m ^ 

[0114] 

m<D^mw;iWL^.WL. ^<kzM^m^mm\^zj:'Dx^^^n^o \^^<'z>f)^<Dm\z:ioi^ 

X\t. m^^-i. mm^^^zM-r ^ Um (kinetic limitations) f)^ ^ ^ L fj: m 

^ . Tut)^. mitm7tm^m(D'<^mf)^i!:WL(D ^\z^wr ^ m-^ . m it mytm ift 

§»J (?) S /h S T IE CD ^ {3 ct T * d6 ^, n -5 o 

C.= (d'C*) /D.t 

[0115] 

m?i\tt. nmmnm<D^mi)^ 5 0 urn. m^i^«T^f}^5mM<DCf)vzi-x. m 

X ^ ^m^^ . m^i^mitMytm^mm^^t 2 . osmMT^^o :zn^<D^i^(DT 
n ^ ^ ^ o > \^ m ^ \t . ^m^<Dm%mitiz<^':>x±c^m^j:ot^(>t<si 

[0116] 

mwL^mitWitmitnwz ^ ^ m^r ^ n -J ^ ^ ^ o > ]^ mm^umr ^ \z 
m (r> ^ > ^ - mm t V X \t . t^mm\z\^f^ow:WL\km:i^m<Dm.ri\zi^r^n^)^ 
^Wi^ ^ ^ tii^m^i o c CO /\* u fri , mx^t. ^ iS tc t!?^ ^ n ^ ^^ 
i^xmwix ^u\^^y ^ )v L.^rz\tmi\:m7tmi\'mti^^ n^it {>x^ r> < o tifiti 
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U b* — 7 a - . 43 ct S ^ -tr a - x S -fe ;!/ p - x x x 5^ K 3^?^ 
m^i ^ti^ . -5 . « t> L < S 0) «i T . {I: ^ i» . ^ fig S ^ yN* U 

^ ;Ht; # U ( 1 - t: — ;U -r ^ - ;W ) (7) cfc j^j: iE ?S m S H S :7 >c ;v A A 

U-^'^iT^cichT^j^T^^o ^{b3l7f:*S^^J;:?^ft^^mTfe'5«^. -^:7^^> (Na 

*f5S?'j:SttSM(7)0iJi:L.Tt^, Mm^m^ 7 =l :t > - t 9^ m i. fz ti ^ 

^mwL^mitm7cmiffm<Dmi\::^rc\tm7if)^. ^) ^ j: o < t ^ 2 5 % . 

[0117] 

n y ^ ^ ^ ^ > \^ m m. ^ m ^ ^ ^ \z <D ± > - m m t T \ft . ^m&± 

(7)f^ffl(hT'5;i^::^^T^-&o M ^ i^t . < (D m it M tc m ift^ M . AgXAg 

<'r^Cti)^X^^o < rD^^(Dm^Z:iol^T M H ffi *5 ^ ffi » S 7C 

2 5%, 50%, ^ 9 0 % M it b T (/^ ^ « (.^ < 75^ CO 43 l.^ T . W X. « 

. iimfir (overpotent ial ) ^ ^ >tt m ffi ^ *t / # §P> m S :fe -5 5* 

«^ T d t cfc 0 , *t S @ ^ « / # aP, m S i5 frt ^ K a 7C j« ^^ ^ J^? ii 

. mm L rzo 

[0118] 
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o T (s « T € -2) o m<Dmmmm^z :^\.^x \t . mitmytmit-nKDmrnn. ^ « . 

5, 000:$^;i/h>,«?^L<^S 25, 000:5^;i'h>.J:0^^b<t^lOO 

ia T € ^ o 

[0119] 

_b (7) U > K t:: E ^ L T ^ o U > F . - ^ . — . " . H ^ . 
^ fz \tm m ^) 1j > X ^ . m^iif ^ iy ^) :» > \^ mxfit. tr u V > 43 ct 

/^rz}tt^^y^/-)immi^<D^oummm^^mit'B^x$>^o #j^u:tf>F 
\z}tt. msf:<o\d^)>^>^jzzsy^rz\t^^yv-)vmf)^'^^rix\^^xh^\^^o ^ 

[0120] 

<D ^ ^ m m m m ^ ^ r ^ :t X ^ ^ A ^ fz \t )v ^ - ^ A ^ m m f)^ m ^ n ^ 

o C <D ^ o fj: ^) > \^ (D m t L X \t . tf 'J > *5 J: < ^ ^/ - M <h . A « 
2. 2'-t:eUv>\ 2, 2':6'. 2' ' - i$7-t:Uv>, 1. lO-^'x 
±>hDU>cDJ:^;^.c, }d U > ^ / ^ fz }tt ^ ^ ^ V - )V m ^ 2 ^ ±m r ^ 

[<b 1 ] 



( 37 ) 



il#^2 002-5267 




CD 



OD 



am 




(V> 



. R , ^ R , \:X . ^ tl ^ ti ^ iL V X A m . tiHa^^i/. 7 Jl ^ )l . T )V u 
^ -> , T )V ^ -)V . T )V . 7 ^ Y . T ^ J . \z - )V ^ h > . T h . ^ 

^ ft S T ^ ^ o 
[0121] 

)v ] tL<Dmm\z\t. w ;^ « . )v . X ^ ;v -r V n tf ( i - ^ 

)V x.^ )V) . :f ^ )V . m H :/ ^ ( 1 , 1 - >^ ^ ;u X ^ ) m t^^^ r> tz. i 

l-3(7)^*l^T^^-r-5^^[:*^l§:^^»^Li.^p 
[0122] 

[0123] 

^x;i/. i-y^^-xju. 2-p^^;i'-i-ynAx;i/^(hi'^^;^c. 2'-'6(7)K^ 
<t: tK ^ ^ » ^ L l.^ o 
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[0124] 



7 - ;i/ T ^ ^ c 

[0125] 

*^ai«-e€effi-r^ rr^yj ^^;UT^y, >?x^;i/T^/ 

. N , N - >c 5^ ;i/ X ^ Jl/ y ^ y ^ <t o T ;P 4^ T ^ y ; N - ( x h 4^ ^> x 5^ 
;i/ ) T ^ J . N , N - V ( h ^ i> X 5" ;u ) 7 ^ y . n , n - ( y h v x 5^ ji. 
) (xh^'>X^;P) T ^ J m ^ tzT )V zi ^ T )V7 ^ J \ ^ ^xs. t: 

^ 'J y , t' ^ ^ >? y > ^: ;i/ u y ^ i: Li S * s ^ s n s o 

[0126] 

[{(: 3 ] 



+ . Rs. Re. 4B<:fczj^R7t^, ^n^'nffi3iixT7K^> r )v . t jv n ^ zy 
. ^ rz\tT )\^ ^ =^ )vx* ^ ^ o 

[0127] 

[^b 4 ] 



or 
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^ * . R , . 7k ^ . 7 )V ^ )V . 7' JVH ^ . m fz^tT JVr :^ )V X- $> ^ o 
[0128] 

yh. x^jl/;»c;v:^:7yh^) . 7 )V :d ^ 7 )l ^ )U }^ )V io ':f h (^h^'>x^;^ 

^ )], tj h m) . T ;!/ 4^ Ji/ X ;i/ 4^ K ^ )V 7. )]/ ^ \^ . y n t' ;w x ;i/ ^ 

^ V K ^ ) . 7 n ^ f> T ^ ;w X ;^ 7}^ H ( x h 4^ >- x ^ ;p x ;v 3^ v k ^ ) 

. 7 JV^ )V X > (^^;i/X;i^7}s>, -/Ptf^UXJUJ^i^^) , ^ J:ZS7 )V :2 ^ 
iy7)V^)V7s)VT^> { ^ V ^ zy X, ^ )V :k )V > m) f)^ ^ ti ^ o ^mn^\t ^ )V 

[0129] 

^ (D m <D mum. itmitm-SY m X \t . u:tf>H^ia±w-r^:tx^r>A 

[0130] 

#S^1S*m^li^A±WU. 7&^-3&-&^^1S^^/?^m2(7)^-7^Plg^^#T^ 
^} a y ^ <DmiiLX\t.. T IB O «l ^ W T ^ 'J > H ^ b n ^ o 
[{t: 5 ] 
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N 



evD 




CUD 



{vnD 





OS) 




CCD 



gup 



CSGD 



^^i. Y,. Y:. Y3. ^j:zSY,\t^n-^n&iLLrmmw.'¥'. m.nm^ . n u 
=-o 1.^.1^ . ^ fz \ft N R , (D ^ ^ ^ r ^ m t^^ m m ^ 0 . z :ix r A^m 

. t K D ^ V . T )V . T )V'n^ . T ;i/ >5r - ;U , T ^ H , T ^ / . t: n ;i/ ^ 
[0131] 
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< a ^ y - ;^ m <^ - ^ ^ i^. ^ t:: frt ^ ffl Hg T^cf gp fi[ L T'{^ fc h (Df)^m 



[0132] 



:t X ^ A 


m :t > t <D§§ itizffmrji 2 


. 2' -etf'j>^>oiS*<*tbTti 


. -piJ X. « , 4 


, 4' ->^pt^;U-2. 2' 


- If e U >(7) J: -5 ^: y - , - . 


J: ^ U T 


;i/ 4^ ;i/ - 2 . 2 ' - t: e U V > ; 4 , 4 ' - h ^ - 2 , 2 ' 


- t: t: U V > 


43 J: 2 . 6 ' - ^ h 4^ X 


- 2 , 2 ' - )d }d ^) i/ > <D X o =^ y 


- . >^ - . 43 


J:af7}tUT;^3^'>-2, 2 


' - bf If U > ; 4 . 4 ' - ( T "fe 


^ ^ K ) - 2 


, 2' -h*eu>^> cOct'PT'cC^y-. , i^-, 43J:D^3}tU7-fe^^ 


H - 2 , 2 ' 


- e tf U V > ; 4 , 4 • - 


( N . N - ^ ^ ;i/ T ^ / X h ^ ) 


- 2 , 2 ' - 


t' t: u > (D <k o u ^ y - . 




;l/ n ^ V - 2 


. 2 ' - If t: U > ; /ci: «=> 


\Z. 4 , 4 ' - h - 6 - ( N 


- e ^ y U ) - 2 . 2 ' - t' e U >^ > 43 


J:^4. 4' -vpth:^^v-6 - (N 


- If ^ u ;^ 


^ ) - 2 . 2 ' - tf If U 


> CT) cfc ^ ^j: B ^ / - , i> - ^ 43 J; 


^ Tit U If ^ ^/ 


U - 2 , 2 • - tf tf U V? > 


^ If 8 n ^ o 


[ 0 1 


3 3] 




^ X 5 "i? A 


Kl< :t > ^ (D |g <b H $f ?!i 1 


. lO-:7i^>hnU>colSS#:<h 


L T fri , X. 


« . 4 . 7 - >^ ^ - 1 . 


1 Q-y:iLi-yhu^)>(DXof^=^J 


- . - . 43 


ct # u T ;i/ ;^ - 1 . 10 


- y > h U ^) > . U c^U\z 4 . 7 


- ^ h ^ V 


-1, io-yjLi~>hu^) 


>43ckt^5-7Ch4^>'-l. lO-v' 


X > h U 'J 


>(D^oU=ey-. -J - . 43 


^xs-^^ ^)'r )v n ^ - \ , 10-^31 


> h D U > 


^ e tl ^ c 




[ 0 1 


3 4] 




vfmu 2 , 


2' :6'. 2''-i$^-tf 


U >^ ><D S « ^ L T , X. « , 4 


. 4 ' , 4 ' 


' - h U ^ 5^ ;l/ - 2 , 2 ' : 


6 ' , 2 ' ' - ^ - tf «J > , 4 , 4 


' . 4 * ' - 


h'JX^;U-2. 2* :6' 


. 2 * ' - ^ - }d V ><D J: O U =E y 


h 


u - . 43 J; Tjt u T ji/ ^ ;^ - 


2, 2' :6'. 2''-:^-l:fU>? 
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>;4. 4' . 4' • - hUj?^h=^^v'-2, 2' :6' . 2' ' -d7-lfU>^> 



43 


cfc 1/ 4 








h + 


- 2 , 2 * : 6 




• 


2 • 






-euv>c0cJ;3?^cC^y- 




V — . 




U 


- 


, 43 J: 


1/ U 7 n 


f> 




2 , 


2 ' 




6 ' . 2 ' ' - - t: 'J V 


> 


; 4 ' 


- 


T 




J - 2 


, 2 * : 6 * , 


2 


♦ 


' - 




e 


U V > CO J; ^'j: ^ y - . V 


- 


. h U 


- 








U T ^ y - 2 . 


2 




: 6 




2 


' ' - ^ - bf 'J >^ > ; 4 ' 


- 


^ 




T 




y - 2 


, 2 ' : 6 • . 


2 










U > 0) J: ?i ^: y - . 


- 


, h U 








J: ZJ^* 


U 7 JVT ^ 


y 




2 . 


2 ' 




6 ' . 2 ' ' - iS^ - tf U 


> 










4 • - 


^ ^ - 2 




2 




6 * 


» 


2 ' ' - - tf U V > 43 ct 




4 - ^ 




)V 




^ - 4 






2 


, 2 




6 


' , 2 ' ' - ^ - \i ^} y 


<D 




(D 


^: 


J 


- , >^ 


- . h U - , 43 


J: 




7 )V 




^ :t - 2 . 2 ' : 6 ' , 


2 




^ 




t: 


U >^ > 


7^1^ ^ ^> n ^ o 
















[ 


0 


1 


3 


5 ] 


















» m u 


t: 


u 




> com 










2 , 


6 


- t: X ( N - fcf ^ y U ;U ) t: 


U 




2 




6 


- X 


(3 - ^ )V - ] 








V U Jl^ ) 


t: U V > , 2 , 6 - X ( 



2 - ^ 5^ ^/ u ;^ ) tf u >^ > > 2 . 6 - e X (1 - 7^ ^ - 2 - -f ^ u ;u ) hf u 

>^ > . 43 J: 2 , 6 - X ( 1 - t: - ;U - 2 - ^ ^ y ^/ U ;H tf U >^ > CD ck -5 ?^cf ^ 
y-. :feJ:t;7SU@itt:Uv>;43J:i;J4-r^yfcfU>^>, 4 

. 4 ' - >^ T ^ y e tf 'J > . 4,4* - { y ^ T ^ y ) e e u >^ > . ^ ^xs 

4,4' .4' '-hUTayi$7-h:iJv>C7)J:-9^j:^y-. v-. hU-. 43J: 

u 7 ^ y u >^ > ^ e» n -S) o 

[0136] 

'^CD<iiic7)<?f5g7'ci:tfU>?>cDE*^#:<?:LTfri. m^\^. SocDmSS^-^Wr^ 

lb ^ t:^^* ^ frf b n -5 o A . » 3g 1^ ^ CD - n . co ^ ^ x ^ n 



[<b 6 ] 
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(xnD 



, T Jl^ =] 4^ ^> , T )V ^ - )V . \i -JV . 7 ^} )V . y ^ H , 7 ^ y . f - ;i/ >!r h > 
[0137] 

^ T )Vs . ^ T )V rx^ 1 . ^ T )V ^ :^ )V \ . T 7 ^ K j , T y ^ y j , 
[0138] 

[ft 7 ] 



s; * , R , 3 * ^ , t K D 4^ V . T ;w ^ >iu . 7 n + V . r }V ^ - )V . f - ;i/ , 

7U;^, tfr:;i.>;rh>, >;rh, T^K. T ^ J . ^ Tz m,nmx ^ ^ . Y 
[0139] 
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[0140] 

^ ^ \zi&<D»mummi^ t lx &sT (o ^ i,z j: t m ^ n ^ it ^ f)^ m ^ 
lit s ] 




[0141] 

^mumitMycmift^mo^m t \tt. « a a , ( a ) 2 . 2 ' - tf t: u >? > . 

1, 1 0 ~ y JL ^ > h u ^) > . ^ tz \t ^ (D m i^ (D J: o U 2 (D — m ^ > 
K ( 2 -3 U > K H i^:^ T L t> 1^ ffi T < T J: I/O , ( b ) 2 , 2 ' , 2 ' ' - 

- e u > 43 cfc 2 , 6 - (-r ^ ^ ^/ - - 2 - ) - H u >^ cfc "9 1 

•::)OHJ^U:^f>K, Sfcti (c) lt?(D-j^U;tf>H43ct^l'3(DHJ|g'J;y>H 

UTti.«?iJx.tf. [(bpy):OsLX] = [(dimet):OsLX]*^=* 
, [(dmo):OsLX]*' = *. [terOsLX:]''*, [trimetOs 
LX:] 43^r/ [(t e r)(bpy)LOs] ' ' ' ' ' f)^ m \fi ^ tl ^ . fz fz . 

b p y 2 . 2 ' - t: U > . d i m e t 4 , 4 ' - ^ ^ ;U 2 , 2 ' - e 
e U > . d m o 4 . 4 ' - >^ ^ h ^ >- - 2 . 2 ' - t: e U v > . t e r {t 2 
, 2 * : 6 * , 2 ' ' - - fcf U > . t r i m e t 4 , 4 ' . 4 ' ' - h U 
^5^;U-2, 2' :6' . 2' ' - 57-tfU>^>, L«^^*1i^SS:U:tf>K 

[0142] 

mitmytm^ Mift . ^i^^^m^f)^\zmit:^j:z^x^rz\tm7t^ti^^o. s 

PpI 43 ct tJ^ m S <Z) r«1 T , L fri U « m ^ 5^ ^ 35 ^ -r -5 c - «S . ^ Ig ft: 
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o ^ m m iz m < > X ^ . mitm7tm&\t. . ^m^^>(DM& 
iz^-oxi^^izmmr^o 

[0143] 

< t ^ < f)^ (7) m^mfkm itMytmifr m^t . \d > ^ rzitt ^ y - )i 
X. . 1 - e ziji/ ^ ^ ^/ - ;k7) cfc -5 j^cc f - >iK ^ V - . ^ i ~ ^ ;v 

i:LT. [Os (dmo):(l-tf:^;Kay^/-;l/)X] X. [Os (dmo),(l 
-b'^Ji/^^y^/-;P)X]X:. [Os(dmo):(-r^5^^/-;i-)X]X. [O 
s (dmo):('f^yy-JV)X] X:> [Os (dmo)2(l-^^;U-r^i5^^/->'^) 
X] X:. :^ [Os (dmo):(pt^Jl/-r^5^^/-;W)X] X = />t#frfe^o 

b . ± ^ 0) J; -5 , d m o 4 , 4 • - h - 2 . 2 ' - tf t: U > . 
X /N n y > T ^ ^ o 
[0 14 4] 

>hDiJ>):(N-p4^;K^5^^/-;l/)X] = [Os ((7"feS7^K):etf 

'j>^>): (L) X] '''' X . Lij^miiL^mitr ^Tzibiz^^^ n^-mm&:^^ 

Mit-^^ i ^ y V - )vm mi^ ^ ^ ts zmzmM^ nfj:\^^) x ^ ^ % <d ; [ 

O s (i?' - e U V > ) ( L ) : C 1 ] T . L f)^ y )V ^ 7 ^ y \^ 0 > <D J: o tj: 

- )V ; -t^^^/-)V ; ^ 7 y - ; S /^c ;< h ^ e U > CD J: "5 ^j: 7 a 
tf 'J >^ > t!?^ ^ <^ n ^ o ± CO J: ^ (3 , X fri A □ y > T ^ o 
[0145] 

7^y-l, 2-^>y:7xy=^^i^->^> (7^;^H^y;^— (Mel do la Blue) ) . 




( 46 ) <#S2 002-526759 

1, 2 - V :l J -J y . ^ ^XS-t ^ )\^— (Nile Blue) (O ^ o U y 

xy=^itv>; 3-^-±yV^)V Cf ^) ^ T > V ^ V )V':f )V - (Brilliant 
Cresyl Blue) ) ; 5^ h ^ ^ ^ ;U :7 x ::i U- > T 5 > (TMPD) \ -J ^ u u y x. 
/ - > F :7 X y - ( D C I P ) - ^ )V y ^ O K . m ^ ^ 
yjL±zy>^h7.)\^y7-h (PMS) . N-'^^)Vyjui'-J>/^h7s)Vy7- 
h, ^^ZS;^h^>'y:L'rz^>:<hys)\^yT-h:^hy'/')OAm. ^JA«, 
h y V ^) O A-:^ ^rz\t^ h h y V O 2x':f JV- ; J:ZS. y :xl / ^ 7 

V > . M ^^t. h jv ^ > y o fi^m^ff ^n^ o 

[0146] 

)i-^-(>\'y:[iy-)V(D^ofj:^y^\^mm^mr^mti)^m\f^ti^. »m 
y ><Dm t r \t. m x^t. ^ y v ^ j y . y ol j ^ j > . ^> ^ J y . 

1- y > ^ J ym (Dmm-wt^mM . y v ^ j ymm^cDm t \^x\t . m 

2.3->^^PP-5, S-S^bHn^v-l. A-'ryh^jy.2,3 
->?pt^;^-5. 8-vt:KD4^>--l,4--:f:7h^y>,2-i5^PD-5, 8 
-v^tHn^^v'-l, 4-:h:7h^y>,2.3->Ch^f>-5-t:HP^'>-l 

.A-'^yh^jym(o^^n=L^uy (TUt>^ . s-tFp^v-i, 4- 

2- ^PP-3-^JU3j^'jy-l .4-':h:7h + y>^:l^o;^c^:;i/2i^Uy--:^7 
h^/yo^oUT^y-ryb^jy; 2-^^;i/-3-tf^U>?y ( peperidi 

no) -1. 4-±yh^yy(D^orj:^^^)-yy~'ryh^yy; 2-xk^5> 
-3-ti'^^i/y-i, 4--:h:7h + y>(7)cfc'9?'«£tf^'^>?y-:»-:7h^y>; 

[0147] 

ff3i3^cj::7xy4^y>K^#:(7)«^:LTt^. 3. 3'. 5, 5* - r- h y 

^^;i/>^:7xy^y>.3.3\5, 5' -T-h^tKD=^'>v?:7xy^y>^<D 
^ o u± ^ / y {-r . 3. 3'. 5, 5' -T^h^yh^vi^^'xy^ 
y y) p JzU^<Dmm^f)^m^i ^ti^ o 

[0148] 
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. 2.3->^pC5^;i/-5-t:KD^>'-i, 4-^>v^y>m<o^'^ummM 

[0149] 
[0150] 

m^\-i. 5'^'y-X'^)V- (Taylor's blue) {TUt)"^. 1. 9 - ^ )V y^ 
V > )V — ) . N , N ' - X ^ Jl/ ^ T y n > 3 •j? {b ife . 4o ct ^ ^ :t X > 7!?^ 

[0151] 

*^ 5 * « T ^ 91 ^ ffi * , ffl S S 2 2 J: 0 K « if> . i: ^ <i: . S ife 

mVcm.7t^itn\\t . 'jk^(D:^m. m^^t. m^m^nrz (countercharged 
-IzmitMytmitm^^'^i^'^ ( covalent at tachment ) ^ "tt ^ :i t . ikitl&Tt 

mif^m\zn L X IS i^^mfafk^mr ^ mnizmitMyimift'ni^m 0 j^t^ z t . i^tz 
iit. i^mmm^z^t^^ Lx ^it'^'^izmitmTtmiftm^^^^'i^ ( bioconjugat i 
on) i^it^:itm\zj:z>x. i^mmmiz^^^^^f)^. t.rz\tm<D:^m\z J: 0 m 
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OiLtSTziib. ^^^y^i^f^ (cationic exchange membrane) $r ffl ^ c ^ T 

tz \Z . IS ^ :^ > 32 ^ ^ (cationic exchange membrane) ffi d t T € ^ 

ift-m^ . mmm\z&i^^ rz\tm&itiy tz^m ^ <D 7 \z > ^ fz^tt 7s h y h T 

tf>?> ( straptavidin) ft S $ ii: -5 t T # ^ o ^ \zm (O nmmm \Z :^ 

T « , i^::i^iy>^rz}itz^zf^i^^*->mitm7tmiftm^^ mmmiz&tit^tz 

}ttm^i\:Lrzmm^cOT>'^z^zf^zy> (antldigoxin) tKm^it^. 
[0152] 

•D rzmtmyt^- -7 -T- ^ ^ . -^iz. m itm it - (d m \z m m ^ n ^ 

U -7 - . U :^ > H a: L T S 7C ffi ^ ^ ^ r ^ tf U > . ^ ^ ^/ - )V . ^ fz 

^ V t<iimitm7tm t (Dm itiziffmu^^ 'J - i^z {t . a « . }^ ^) > ^ -i 2, y ^/ 

— )V t -dTz ^ > y > h (pendant nitrogen-containing heterocy 
c 1 e s) ^ # # b T ^ «6 b re # U (7 ^ ^) )Vm) ^ tz \tt \) 7 ^ )V 7 ^ \^ <D ^) 
^-43c^u:a7itijT>-Ht)-^5Ay> >JtU(l-t:-;K^i5^y-;i-)(rpvij 

<hl^r)^ct^#U(4-t'-;i/t:'Uv>)(rpvPj t ^r) (D V U^if^ - 

^j:Uzir^^j-^-^^i^n^o 5i^u (7 ^ ^) (r>mm\t. tf ji^^ ym-^ m& 

<Di>tj:<th~^^. 4 - Jl^ )V7 ^ y \f ^) XD J: ^ U7 ^ y 7 )V \^ ^) -y 

> ^rz\t7 ^ y 7 )v ^ ^ y V - )v t KJt^^ it . 7 ^ ^m^r ^ :i t\z j: o 

fT-::>Tt>J:l^o PVI. PVP, 43ci:D^#'J i7 ^ 0»®/^=i3j^'J^- 

g ^ L T . r ^ U □ - K u . 7 ^ u ;^ T a H , T ^ u ;v h K ^ >^ K , 43 

^ a ^ izg 8i 1 - - ji/ ^ V - ^ trf b n o ± ib n u -7 - tj: 

[0153] 

( ^ , •< ^ 5^ y - 45 J: L?: / ^ tf U V > ^ ) H ft * ^ IE {4 ^ T -5 
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xm^^^^m^-^ ti^o $f 3g J^cC t: - fig S L T . « A « , t: - JUi * ^ . 

[0154] 

<D IS <b M TC^ 'J ^ - . « » O :t > y U V (ion-bridges) ^ 

-i (Dmiffm\t. mm mm it m it m l rz^m^^ - Ajx ^ o z,<d 

mmmm) (DuPodd ^ rz^mm-^ - ^^m^i ^ o -r:t>ie^ufciK 
i}Ymcom(Dm^t . y jl r > it^ ^ rc^t y a zy y > it^ (d ^ o unmm^it 

S 7c ffi t3 «S L fc. Eg {t: # »J ( 4 - t* - tf u > ) ^ u ( i - - 

ti, 25 U V - ^ L ;^c. iS m (multiply charged) 
[0155] 

i&<D ^mumitMTc^ - t L X \t . -7 - \z m i^L ^ fz m it M 7i m f)^ 

# frf b n -5 o ^ « , ^ , :^ 'J ( 1 - tf - ;k ^ 5^ y - ) ^ fr^ U ( 

4 - h* - ji. b ij >? > ) {zn-r^^Ts^^yjU. ;^ x - a , ^ ;t n /n* ;w h 2 , 2 

' - \z \z )imi^(Dm&\z J: 0 . ^ ^ i^Ut. m:^^t. 1 - If )V ^ ^ - )l 
^ fr^ 4 - h' - ;u t: U V > <h 4 - tf - 2 , 2 ' - t: tf »J >^ ^ x ^ a . 

[0156] 

-^{I, :tX^'^A^;^cfi;^^-r>AS5g^^Sfg«:<i:*gaittK{b)S7C3}tUv 

- < ^ ^ y - ;i/ 43 J: X ^ fc: U V > a <t (Z) it ^ . 1 : 2 0-1 : 1 . 

^ L < i,t I : 1 5-'l : 2 (Dmm . J:0»^U<til : 10-1 : 4 (D^mx $) 
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[0157] 

SP ^ -5 d ^: T # -5 o g[ ft S 7C 3jt U V - (7) U "7 - , t?ij x. « , h K ^ K . 
[0158] 

» ii ^ t L T , m ^^-^^ X ^ ^ 2 ± wr ^ ^ ( A . ^ u 
( X ^ u > ^ u =1 — ;u ) ^ u >- ;v X - X ;v ( p e g d g e ) . y t h , 

-\t. - ^ tz ^ ^) :t - )V \z J: r m m T ^ t f)^ -v ^ ^ o ^t? u t - 7^>t ^ 

h \z J: r p^m T ^ :i t i)^ X- ^ ^ . ^<Dm<Dm:mm<Dmtvx{t. t ^ > ^rzitt 
i^cD^mit-^^xm-^T^rziif. ij)V:^^>m^rz\tm(om<D'^mm^m^itr^ 

ft ifel t!?^ ^ tf b n ^ o Z,n(^(D^m^\tLX\t. :^ Jl- # ^ H . ^ ^ s it 
<Dffiico5i5|ga»J^<£ffl-r^c:i:t)T^^o < -IP (7) ^- iS i5 T > IS ffJ 

^r^^^T-si^gT'cCi^c mm^j:zsmmm^zmr^'^^u^m.m'^m7s^i)^^ 

l^^5, 262, 035^:^5, 262. 305^:^5, 320. 725^;^ 
5.264,1 04-^;m5. 264,1 05^;^5.356,786-^;43<:l;U^^5, 
5 9 3,8 5 2^tIfE«^nT430, ■^nb^i§|BS^t>-:?T*^ai§{Cffl^j^i^ 
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tlX ^ o 

[0159} 

4 - tf - ;U U >^ > ) \Z^r>Xmi&^n^o U V - <D e U > S « . [OS ( 

b b y ) -CI] * ' = * (tzfzl^. b p y 2 . 2 ' - f U > ) (D J: o fJi'^M 

Tzz-^mitrntm^mizmitr^o \:i ^) >m<D . 2->^D^x^ji^T^. 

U 3 - ) ^ ^) )V x.- ^ )V (D <k o U >^ ^ zy \^ ^ m ^^x tl ^ o 

[0160] 

* ^ ffi > a Tc a ^ 'J V - ^ <^ IF $ it ^ J6 . 05 ^ « , r - 

jfe (EDC) c7)J:^7^j::^;i^#>^'f^hMr,:i:OfStt<l:T'^^o fSttft^nfc-^figS 
> <^ J: 3 ?i 7 ^ > flb 'ft: K <b S 7C ^ ( amine-f unc t ional ized redox couple) <h 
[0161] 

^ ^ h m(D J: o U tj >miz J: 0 mitX ^ ^ o m [Os (bpy) : ( 

hi ^) > - 4 - tt ^ u - h ) c 1] "^co^-^^'cCK^baTc^tti. 1-x^ 
- (s-v^^^jUT^yynt;;]/) - ^^i^^rCv^^r^HiSi^Ji; (edc) 

[0162] 
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CE) \zn L . m - 3 0 0 mv m 4 0 0 m V (Dm itmycm&^'n r ^ o 

*fLT+10 0mVcfcOt>^a)B^<bM7C:mfi[. »^L<«SCEtI«UTOmV 
J: 0 ^n<Dtkitm7tmVL. St>fi^^L.<^iSCE(r?*L.T-l 5 0mVg^<DK 

[0163] 

d^u < t h < rD (D miz X \it . ± > ^ - (Dmitm.7tuif\^mitt^^mit'^ 

rz\t7i^')7)\^:j^zy-2, 2 ' - h' tf U v > ^ ^ l^U^ ^ / - . - . ^ ^1 ^ U 

^i^f)im^-f ^ti^i)^, z :i X ±$E 2 (D > }^ \t m mx ^ ^ w ^-t < ^ tf u 

b T ^ c > # U { 4 - t: - ;i. tf U > ) ^ # U ( 1 - tf - ;i/ ^ y - 

;U e) i: IS >fb L O s [4,4' - h ^ - 2 . 2 ' - b' U > ] : C 1 * ^ * = 

[0164] 

[^2com^i^ji^j] 
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4^y>y;Un-7.xt:Hny-:^--fcf (PQQ) (D^oU^)V::i-7.y'}i\^uy'r 

:i t\z ^ 0 . ^ (om%^m^ mmr ^ o < rDf)^(Dmmmm\z^\^^x\t. a 



f&^nrz^mm^m^^^ctizxDmf^^n^o i&<Dmmm' 


^ 13 43 T , ^2 


(Dm^^mm^t^mv^x^^ m.mu<D i^^-rnf)^ (d 


m\zmm'r ^ f)^ . s 


rz\tun^ izs, i^x h ^i^"^) 0 




[0165] 








mi--4{z^'^ti^nmm2 4\t. i^mm&2 2tmm\z 




•So nmm 2 4 {t . M / mmmmx ^ r> X h <^ 0 $> ^ \^^\t 


, SU <7) # BP, m «i ^ . 


tm»t ^ J: 0 \z^}fifx h ^\^^o n/mmmm^rz\t 


# H?, m ffi ffl -5 jff 


muttn t vx # » m It s « ± 01 Bij ^ n A g / A g 


C l*;tAg/Ag 




CO M . ffl S 


m 2 2(Dmf^\zmm^n^<Dtmm(Ditm^<^zs:ijm^m\^^xhJ::\^^f)^. mu^ 








^fjim^^(Drzisbs m 


m\z^ zf 2 5^^ttTt>J:i^o 




[0166] 
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mmmizsim^ti^o c (Dtifiir ^mmBmj>z:}D\^^r \t. mmm±'f)^f^ o . 2m 

St^^^ ^ 2 0 0 u mUT (Ommx-mm) . if ^ L < \t l O O u m&^T . st>»^ 

L.<fri5 0 u nii:xT (Dmrnx-mm \^ T ^ z tf)^if ^ ^ 

[0167] 

« €1 . ItZMlt^^^ \^Uz\t^t^\^^^ o < . :b T* -rn T T l> 

o ^^\z. 2 (Dmmitm ^ xx ^ '^-m\tfj:\^^ o nmm24f)^. '>u<h 
^^mmm 2 2 (DVFmm tnm(D±^ ^m-^ ^ z. ^ft. ^mm 

22^. m^(Om (tines) X ^ T ^ Z t h X ^ ^ o M M ^ ^ Ui^ m M m <D 

mmm\t. ±m<D^^mm^m^r<i:\^^zti)^it!^^L\^^o 

[0168] 



0 1 1 A , 1 


IB. ^ ^Zf I 1 c 


[t. Jim(D J: o 


n^^r ^mm 2 2 




2 4 CD 


(Dm (Dm mm 


m^mmr ^ h(Dx 


^ ^ o 2 o (D H ® 


22, 2 4 CO Fb^ 0 


m 


S ^ 


2 1 \t. -^\Z 


. umcD^myj^i^fj: 


t>ti^m\^m\zm 


^ T ^ 0 ^mm 2 


2 


, 2 4 


\tmmmx ^ 0 






22. 2 4 (Dm (D 


m 






i^m t vr m < o j: 


o T , 2 (Dm@. 


22. 2 4 (Dm\z 






« a T ^ c 


z (Dmmmm\t. m 


mr ^nm 2 2 . 


2 4 (D :k ^ . M 


m 


2 2 , 


2 4 (Dmm^m 


. i5 J; ^ « S 2 2 . 


2 4 FbI ffi T ^ 


mm (Dm mm (Dm 




T ^ -5 




mS22, 2 4 (DM 


mmm 2 1 <;)+h^ 


X m ® 2 2 . 


2 


4 m IZ 




K iR « ) 0 K m ^ 









[0169] 

^iiAti, mm 2 2 . 2 4^M\^^m.xmmLrz. :^mm(D-nmmm^m. 

^T^feC^T^'So Z<DW^(D'^>'*t-mm^^'t^i^«X^il>'^'~\Z:^l^X. 
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"§* ^ -S) o 

[0170] 

(Dmmmm^Mm'r^'b<Dx^^o z.n^(D!^^(DjE.mizi6\,^x{t. 

. m:^(Dnm\zni^xc>tii<hhmisbxm^^fjimmti\r'f^m^'^^ctf)^x^^ 
o ti (ommw^miz ^ \^^x \t . #mS2 2, 2 4 \t. ^n^n. m-jj ommcD 

MfS"r'5T-A<hSJ^j:0^'5T-A1 2 2. 1 2 4 ^ffl;^Tl^^o 2 <D 7 — A 
12 2, 1 2 4 \t (iailAl3^Tcfc-5t::) ^ \^UZ ^ n ^ ^ h (D X \t ts: < . T - 
A12 2. l2 4\t.K\^UZ'^a^0h:k^\^^^&l2 3^f^'rJ;:^iiZ^m^n 
Tl/>^o $t>tC, 7-A12. 2. 124fri, fiSMiS21(Dffiffl^@X.Tfft^T 
i^i^ Cr^'jr^t*. &T-A^^. T-A:^222, 224^:, MmM^ 2 1 (Dm 1 

2 1 t (D m izm T ^ ^.m^ ^ . ^ ti^ L X ^) o zi n (Dmmmm\z ^ 
tiiti. mm 2 2 . 2 4<D^m'^^\z:i^n^^iEm^i.z-^(Dnmm^^^o. <d 
nmmiz m^^x \tmmmm<D mm ^m^t^ it \^ o ^m^^'^iz^n^yfiEm^ 
<Dmmn^m\t. T-A122, i 24 7!^tmii-rs^g[i2 3. ^ ^z^. mmm 

Jt«2lCDi|il2 1f3^T^#7-A12 2, l24(D5fe*j:B<7)S$^^ft^1i:-5 

ii^tict-r^T^ mm^m^zjZ'oxm^T^z.^f^^x^^o -^iz . r-Ai2 2 

jE«i^t^;^^<?^ci:^« ^fz. aSM«2 1(7>til2 1{rMT^ST-A12 2, 

^ < u ^ \^ a . ^ ti^ ^lEm ^ \ti< ^ < u ^ . ki^iz. ^mm-^ (on^mf)^ 

i2 3{zm\^)nm(D'^-(X}fti^^<u^. z (d ^ o \z. commf)^ com 
m\zM L X V m ^ & n^mmkt . mm\z^'t^tin(Dmtmo'^r:>x\^^^o - 
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<ti6 0'-'9 0SOlBffiT^'&o 7-A1 2 2. 1 2 4(D**JS (T- 

A:i222. 2 2 4 tmmmigL2i(Dmi2it(Dm\znm) hmmmm 2 1 (D 

mi2 1t(Dltm\t. 0. 1:1-50:1. ftf^L< H 1:1-15 
0$f^Lx<t^4 : 1-10 : Ic^^fiSfflT^^o 
[0171] 

:^^m(Dwi(Dmmmm^z^i^^x m 2 iZTfk-r j;: \z . 2 -d <D^m 2 2 . 2 a 

[0172] 

«sj T* -5 o ^ ^ LWj: > mm^ . S <D ^ ® (3S vwi ifi $ -li^ T ( ;^ , - t^^^ «i 
[0173] 

f)^^^\^x m 1 0 0 u my^T X ^ ^ ^ . ^^^^-^ ^ ZL t\tmmhu^ . 

[0174] 

iai*5J:r53tl^-rci:-5{rmffi7^^HVMrJctr&lLTl^^«'&, SS^Hra^-ltT 

ttttlFtt ftS, #>JXX5^;U. -7^^- (Mylar:^^) , ^ -J ^ - (Kevla 

r : ^ ) . S ftH i3 T » u - ^ ;U A . ^ (.^j: , # 6^ ^ fS 
ttT$)'&Ci:7!)^bSS^^n^7":7P> (Tefron:ia^) :7^;i.ACOcfc-5i'^ci:ISi^># 
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rrier film) ) <0 ^ /^^ ^ Vf S n ^ « 
[0175] 

3 0. ^5ctLf^X^-1t-2 8a)mc?f'&^i^llJ:oT^56^>rL^o m\ & \t . 

mmx ^ ^ o mi^^zS2^z^T^^m<Dnmmm\z^\^^x\tt. un^ 2 e \t. 
2 (Dmm 2 2 . 2 A ^ ^u/ i^rz\t^m^mw 3 0 (r>m(D^mx ^ ^ . z. 

S8TMi9 0%^, St)jff^Lxl^^ifi?^«TtilOO%S:fii?)^c 
[0176] 

ia3tc^r*:^^(?5jgij(7)3ii6fl^§gtri5i.^T. un^ 2 e \t . mm. 2 2 . 2 a \Z 

\z. 1 ^j.±.(Du.m^ti&mr ^mwi<onm^WL\f^ ^ :i t-ti^-^mhu^. 
^mmm\z^\^^x\t. a**^2 6«. ^^\^ < \tm \ u i^&sT . j:osfSL<ti 

^^0. 5uLJ[^T.St)^^L.<fri^^0. 2 5jtzLi^Tc^^^^iR^T^:A:^$ 

. m \ u . ytf-^ i, < \t^^ 0 . 5MLJ!^I.T.cfcO»Sl^<H*^0. 2 5 

XiLJe;T.St)»^L<friO. lMLi^JlTa)K3^coftll^iRS'r^;^^^{ClS^ 

m 2 2 ^xstimm 2 4 ^n^'^\zti\^r ^ <^ o \zum.\^ Tz^ (Dx ^ ^ o (D-^m 
mm\z^\^^x\^. ifm^n^u.n(ou6^^^^'t^^m.\zim'^r^m^^\t. ^ 
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[0177] 

±m <^mnmj^m\z :h i^^r . un^^ <kum^wi.(D m^\t. -Ktr, x^-it 
- 2 s (D m ^ im ^^t. mi^^U3\tz^\^^x\tmmm(Dmm. m 2 {z:b\^r {t 

n ^ fz \tm m (o m ir - h I. < \t y ^ )v A -v & X J: o ^Vrmo^m'^^^fjin 
m,^M^i&mr ^ fz^ . ^-^^nrzu.nwmiznv. ^ 0 ^ < (o^nfi^mmm^ 

M r 5 J: e> . z. (D m ^ hfj^tff- ^ L i-^. ^ ^ \z . m^^u^n^^z 

T {t. WA ^ m m iz X it mm m i)^ & < u ^ tz ^ . ^mmr y-t.-t ^ ^z^mmfi^ 
un^<D^(DS^i^ ^mi^m^ ti&mr ^ c t {zf^mr ^ mm f)^&^gt^ . - 



mo, immJi^^TT'^o. $'^tr»sb<«, un^(Dm^\tm 


0 




0 5 m m 


T T ^ ^ 0 








[0178] 










L 


X 




> ^ . ^ yy" >^ ^ > ^ . ^rz\t. i^mmm2 2^rz{tnmm2 


4 


0 




mf&'^nrzmw.\zmm^mm,r^t(Dm<D-^m'f)^mi^fibn^. m 


1 


2 


A 43 ct ;^ 1 


2 B :z(D^-z>ti:m&o:>-mm^m^7r^i^rzh<Dx^^o s-r 






f£ 0) # ^ 


mtts*ti 0 2 ±izmmm 1 0 o^j^^-r^o 5fetc^-<:;^cJ:^{c 






mm 100 






\t 


(D ft& CO 


jS:fett«**7!?^#tfe»n^o ^?stt<7)#^»mttSffi 0 2t^. tj^u 


X 








T 




n-r ^ :z t 


:?!?^T^'5<, mnmioo<D'>u<th-^y)^m^io4p^ 


IZ 






\z. 4^mm^mitio2<Dmm\zm^io4^mf$,'r^o mm 1 


0 


4 


\t. -r > X 



>^ ^ > ^ . mm (deforming) , ^ tz \t . ^(Dm<Dmtil0 2<DWji<^^^tS 

fji-m t L X I 0 2 (D X. y > ^ -f)^ m ^ n ^ o m ^^t. 1 0 2 

^ . > ^ma ^ rz{tm<D ^ o u . mmm^ ^ m r ^ :^ > > u - jv ^ rz\t 

T.^yy^ttikM^it. IHlg5l04$:fl^^LTt>J:l.^o < -O i)^ <D M m M m ItZ :^ 



( 59 ) 4#S2 002-5267 

[0179] 

X wu^ m L I. X Bf^r ^ z: tf)^'X! € ^ o mmm 1 o o \t. m^i^^tz^tma^ 

-'^{zm^X»Z^^J:olzWi^'f^:itf)^X^^o ®aH3 2 

^m<D^^(Dmm\H\z^&-r^m'mm i o o<D&^±\z(D^mm-t^^tifZj:'D 
X . m\H<D^^(Dm^^z^^T^:it'/)^x^^o ^^i/w^. m 2 (om^ I o i ^ 
. mi(Dm,mio5<Dmm<Dmm(D±:fj{z<D^mmr^^ti>zj:^x. m^f^^ 

L X h J: o 
[0180] 

mmmioocD^ptjiKth-^. m-^iz^ 'Dx\t±^f)^ . Bmio4\^{zi<Lm 
LTi^-Sc mmmioo(DC(D3»}ft. m i (Dmm i o ^ innm. mtz^ti^m 
mm) t Lx (Dmm^ mrzr o mmsioofj^UFmmm^i^m'r^m'^. m i 2 
Biz^r ^ o \z. $^m:mit(Dmitm7imift'm^j^zfy^rz\tm2(Dmf'^mm^ 

1 0 4\H^zms-r^::t\zj:'DX. m^m3 2^m^mi 0 0 <d — ^(d 
\zw^f^r^:it.y)^x^^o w:WL&(Dmitm7tmitm^rzi,tm2(Dm^i^W)m^m 
m-r ^ ±mij:WLi^^»^m.nM(D\^^'rnt)^(Dm^rz\tun^\z^m'r^z, 

tf)^X € ^ o 

[0181] 

:k\z . m2(Dmuio6±{zm2<Dmmm^^m-r^^t\zj:'ox. m 2 (om 

mi 0 7 ^ m f&'T ^ . ^ L X . m 2 (omm 1 0 7 ^ . m 1 (d mm i 0 5o±:^ji 

^, mi<Dm,mio5i)^nmmtLxmmr^tj:ib\tts <k ^ x mmm t l x m 
mr ^"m 2 (omm 1 0 7 ±\zmmm 3 2^mmr^z^}[tmm^ti^x^^o. 

^ it x: i« ^ S: «4 tt (7) « ^ « , mitmytmiftni\tUP4^(D\,^ 
[0182] 

-mmmmi^z ^ i^^x \t . m2(Dmmio7i)^m^[^izmT^^'D. m 2 comi^ 
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1 0 6^^i<os«i 0 2:^^zfy^rz\tmm.mi o otowuTtfbnn^/cCi^ 

gR^-trSii^o SiJc0^iSJ^^fr43l^Ttl. Sli5J:t;S2cDS«l 0 2, l 0 6 

(Dm\z 7.^--^- (n^-ttr) fj^w^T ^ o :i (Dmrnrnm-r: \t . m2c7)msio 

7tiGfIgRl^t3#ffiLTt), #ffiLTl'^>^ci:<Tt>J:l^o m (D m ^ T h . 
mi^J:l^S2comffil0 5. l0 7tijgMU/j:i.io ^'bJ'jrfrtna. 2::?ome 

[0183] 

I 0 4 (D m ^ t . ^SB100> ®^^32, ^ZSm 2 (D mm I 0 7 (D 

B ^ 1 0 4 {H w tET ^ m ^ $> nitt ^ (D m ^ <D w m t \,z ^ -D T . m\^i^<Di^m 

[0184] 

^sm^i 0 0 \zm mi 4 a \z^r ^ -o \z . mizmL<mmT^^^mi 0 

3^, lHIgS104^J^^-r^fl9{cS*^10 2±tc:iEM-r'S>bTt><J:l^o ^14B 

t;:^TJ:^tc, Kiix«io3{c?ctu. mmmioo:}5^zJ^m^iio2t^{z. -y 

. ^m®10 04oJ:O^SWl0 2tC-r>x>T-^>^> X>#v'>^, ^fctS-^ 

<Dm<Dmmm:Lf)^m^nB^io4y)^mf&^tirzm\z. mm v r ^ ^ . 

[0185] 

^^'W«J-t>*th-^J^^T'5ft!l<^*SWJ^cC:&ffitr^ViTti. 013A:feJ:O:i3 
Bl3^r<J:^tr, [H]gB114$:mi<DS«ii2t::j^figT^o DflgBti, -r>T'> 

\ttm^{z J: -D X mf&T ^ z t-^^-Q ^ ^ . m i <Dmmm i 1 0$:, ddsbi 1 
4 p^izm^-t ^ . ±m L tz ^ ^ ^ m n ^ m ^ m ^ z t f)^ T' ^ ^ o wsut^^ 

;i «x n > < > ^ (Ercun. Inc. ) ( War eham. MA) J: 0 A # "T. J^ci: ag 

m ^ fz }ft ^ wlm iz mm ^ tz itt » wl V fz ^ m ^ fz ^ m ^ ^ X ^ o mm^tz 
\t^wimf)^m^'^ti^t. ^m^rz\t^m-f)^. m i <Dmm i i stvxmi^^^n 
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^mmm I i o ^ mm^-r ^ <> ±^:&<d ^ o iz . m 2 <Dmm i 1 7^m2a>mtii 1 

mmmiz:h\^'^x \t. m 2 <Dmm 1 1 7±\zmfmm3 2^j^fS,vxf^mmm^m^ 

±\zms^ ntz^^m 3 2 ^ m ^ it^^ milt u\^^o m^o) t :i ^ . miti&ytm 
it^m^tum^^z^vT^^K. ^ tz ^ ^ nx n {tm T m m h \^ m X ^ ^ fz ^ 
. ^m^t^ ii^-w^tu\^^. ^^^^u.WL^<Dfi^^}it. mm\zm,n'^(D\^^'m 
<Dm\zm-r ^ ^ ^ tz \t ^ \z s m r ^ c t f)^ x ^ ^ o ^et^. kir« (0 

[0186] 

mmis^ ^ > ^ ^z{t . o u ^ >mm . ± jv u - T^mmi^ . x^xk-t- im 

U> (ABS) mm) > iS 77 *y S^tST}^ g "7 -'<D ^ A-i- > 5^- S nx l^iT 
=b«i:i.^o AW>5^-<7^®<bH«^Sl 1 OO^m^^itz^^-fr'ST^^. ^^b^fr-^ 

:i t \t'^^mx \tf<^ o -i > 1^ - (Dmityj &\t . ^ r ^ # ^ a* > y - ft 
xmitr 

[0187] 

< h^mi^^\z^-^^ri^m.%it^'^y-^-i)^^f^^ri^o 2 0 0 umJi^T 

<7)-tffiT^oTt>B^pJSg7'ci:[Hl«Eei0 4^fl^J5S:r^^c^56x>:i^i^>y U-tf- 

x^y^>i/, y ar h V ^ V y ^ - y =^ y ^ ^ ^^xS^(omcr>:fjm^m\f^^z. 
tt^x ^ ^ . 

[0188] 
( ® « ) 

mn\zu.m)^um'^ n^m\t^x ^ -ox ^ ^\^^ . ^^lu^. 
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i^^o iifmfji&W.iitLX\t. 4t»jxx5^;v. a > . ±. )V a - 7. . ^ ^zS- h 

i^m^mv^^. $>^\^^\t. itf^L<\t^tllzm^XiXt:>^^±^'fi^m (Ticking 
action) iz J: X . m U n (D ^ ± \,f ^ l&M r ^ o rtlirUOAT. m fz \t :i<D 

iXt>Otl^X. U.nM(Dm<D-m^rc\t±W^ s t^tJAtf^y-^l-FSO ( Zonyl FS 

0) (D ^ o u^mfs^Mxm-ox h ^\^^o 

[0189] 

< 'z:>^^ (Dmmmmiz ^\^^x . ^u^i . ^^^^^ ^^mm^tc^t^w^v tzm^ 
^rz^tTs^^j-^mi^^xmm^n^. ^ <DWi. mw^rz\t:^y'j-\z^^-f^mm 
mrz\ti^nm^. mm^tz\tm^mmiz^'Dxm^Lx ^ ^\^^o sfsncKiR^^i: 
vx^ts ««j A « , ^m(Dmmrj:mm^rz\t^mm\zmm^rz}tt»Wivrz. -tr ;u a 
- X ^ rz \t -r a y 1^ i^-fji m ^ n ^ . ii^^<Dmm^tz\t^WLm\tt. i^mmm2 
2 (D n ^zm-^ r ^ ^ X ^ ^ m ^ itt . mm^rz\t^nm\tmm^mmr^^x 

\t T^ci: I/O o 



c 0 
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S t) fi ^ ^^cC ^ 
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UPtti^ (>U < X 
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. ^\zu,m(r> 


m 51 « 13 M -r 


^ B# ^ T 
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4 t , 1^ 7!?^ ^ 


y 3 
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^iR>W3 4(7)S^± 
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T IS *4 ^ 2 6 
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, K iR « 1^ D 
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, It m S ^ /ci: ^ o 
[0193] 

[0194] 

iAnM(Dmn{ztmm^^x±>'^-^mm'r^:^th'vt^o eicoj^^tdis 

\zm\^^m&xunf)^u.nm^mmr^^o\zL. ^mmf)^±xmm^i^zm^5&M 
^n. i^m^^mm tmm(D^{z^:^'r ^mmfj^mn^ ^ V \z Lx ^ o 

[0195] 

« , ^ X t: - X ^ ay ^ SB ^ L. , ^ F«1 ^ W ^ it ^ C T ^ ^ o ^ /^t 

, ^m^m^m\zfR±}^i^:ihhx^^o 

[0196] 
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uni^m\z:H}t-} ^mmmf)^ii!:>'W t ^ . ^ - a ^ h - \z ^ <d m \z 

(D^^^iit. -i^iz. ^ 7. ^ y ^ (D J: o U4^mm^it nx mf& ^ . w-^^t. 
2 -D (DW-^m^z-t y-^ - ^ ^ /vx i^^r ^ J: V \zmm ^ nx ^ o jf^^^cs^ss 

[0197} 

5 0 ojinf^^mffis 0 2:f3tf^^'^nx^^^o HFmnm 5 o 2 {t. n^mi^m^ 
t<Dmi^<Drz^(Dmmmm5 0 3 ^miyX\^^^o m ^m^mn(Dm^fz\t 
mm^m^-'7(Dj:oU7.^ — ^-3 0 4 (m 1 s b) \zj:^xmb0 6i)^^isb 
e»n, -ti > ^ - \z ^ i)^ wl n ^ n ^ o ^isc immm^±mtLx^rrzi^ 
, misA:}oj:zsi8B\zMr^mmRmm) ^zifkr ^ o \z . 2 -do^m i^tziit 
*t/#flB) ms5io, 5 12/?^. 2 5 0 8 ±\zmf&^ nx ^ c z (Dm 
^(DM^scDgBsticto. ±m(D ^ o \z . ^Tskmrnm-f^u^m^n^o timm s 1 
0, 5 1 2 i,t. ^n^n. n^mf^m^t(Dmm(Drzib(Dt^mmm5 1 1. 5 1 

3^^rT§oS2SS5 0 8^S3gL. X^-1j--5 04^:n^bT®l S.ffi 5 0 

0 ±{zmm i^x . mmm 5 0 2 t 2 onmm 5 1 0 . si2tf)^m5oe<D 
mmxi^i^r^^vizr^o 

[0198] 

m^\^\tz^n ^^mm\i^ ho-:^o:>Mmm5i2<DOu<t^2mx^D. s 
fzd^u < t h 5 m ^fz\t I 0 fs T * o T J; o # g mit ^ /^c « St «( c7) a 

7E:^^S^Ji5J:^/^;^c^^m2<Dm'^^i!JSJ^^. ±]^<D ^ ^ \z . M S 0 6 {zn^r 

^ mm.\z ^ \^^x . mi^rz\tm2mm5oo. s o 8 (d \,^rti^^\zmH ^ ^ t^)^ 

X ^ 

[0199] 
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i^mmm^<kzfi^mm\^. a ® « ^ (rzfci.> 2 -d (d n n mm <o m u ^ m 
>^-f)^. I z><D nnm^ rz\t 3 -o i^±(Dnmm^ m ^^x ^t^nx ^ ^ z t \tm 

[ 0 2 0 0 ] 

o m-'(Diy-hmrz}tt^x.zf±(Dmf^'r^n-)vt'r^zti)^x^^c 

z com^\t . m — (D±:>'&-(Di^m\zh. m^cD^y-^-cDf^nizhmmx^^ 

o msii<D't y-^-n. mmio:>i^mmm I 0 1 oi^jzzsm-^tziitm^cDMmmi 

0 2 0 t V X . ooo±\z mf&x^^. < t}^<DMmmm\z^\^^x \it. 
mw,\zm^m ^r:> ^-fx m 0 fzTz^. i^mmm 1 0 1 ot^msi 0 2 ot^^tt 
^-DX-^iy-^-^mf^T^zLti^^x^^o i^^K-D-^^o^mmmmiz^i^^xiit. m s 

1 A iz^r ^ ^ \z . m ^ (D m mm 1 0 1 0 mnrz^i<L\z^i^x kt. 
**msio2o) ^> M\^uzmo^^^'D\zm^ioio±izm^r^:itf)^x 
^ . msiAiz^rjzoiz. mm^is:mr^z,tf)^x^^o m(Dnmmm\zi5\,^ 
X }ft. (DiiFmmm I 0 1 0 (43J:^, mnrzm&:iz:}i\^^x nmm 1 02 
0) ^ . msiBiz^-r^oiz. ^m^it^z:ty)^xt^. m^um'^^^o-^i 
> - (Dm^izm X ^ ^ z:n\t. (Dizy-^-o^mt^mizm^iziic^ 

X^ 

[ 0 2 0 1 ] 

. ^± > - \zi^ m mm^ m^i ^ . mm^rz^ti^commun^t . m.m ^rz^t±m 
> omm . mm . :}i^zsm<D:^m^'^tsm^<D:bm{zj:ommxt^o 

[ 0 2 0 2 ] 
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. u n m (D \z ^ ^ X m ^ m n ^ z t f)^ T ^ ^ a ^^mm^^imft. ^^f^m 

«feTt)j:<, mm^rz\t^<o^<D:^miz^'DX&w.±izmf&x^^o #^mtt 
^in^t. m m m <o m f& m ^ rz }tt m f& m m mr ^ z t i)^ X ^ ^ . 

[ 0 2 0 3 ] 

mttn^^w.±\zf^m-r^zt\z^omf&^n^o -mmmmi,z^\^^x nm 
m(DJnm\t. Ag/Agc \ ^ > ^ x^ ^ o nmmo^mit. mBimrz\tmm ^ 
^tsm^(Dyjm\zj:K>mmx^^o < 'Df)^o:>mmmmiz^\,^x\t. sso^tm 
mt^ m ^ n ^ m X m n . ^zs/ ^rz\t. mm<Di'Di)^Mmm^rz\'^ 
y mmmmx ^ 0 . ^ - yj <Dmmy)^mm^ tz^tM y ^mm^x ^ ^ . — ^ m 
mm\z ^ i^^x }ft . iv-mmm^-^^'j-^-iy — b^rz\tO:x.':/<Dmi/\'-yizmf^i^ 
. timm^^-^)-^-zy-h^rz\t^:iL':/<Dm2/\-y{zm^\^x. z^- h ^rz\t 
^ jL^^^ K^S:^. i^mmm:^^zfnmmf)^n[^Mmtfj:^j:'^izmt3.'^t:>'ti:^ 

[ 0 2 0 4 ] 

<Dm^\zm'Dx^mt:mnxhJ:^^a z (d z titt. ^w-mit-r ^ rzi^ 

. m, n ^ <D - 3 1 ti: ^ 1^ m mm <D m m iz ^ X ^ \z m ^ L o ^^mm^^injft. 
^'^i^m^zj:^^m^^^\zT^rzi5b(DW-mm<D^j^^^zf/^ft\ti^mmyS:< 
\zm.my)^mDjh^n^i^m^<Di&uizmLx^^^o z (D^^mm^t^n^t. 

X h mm & x h < > wm^ft}tt^(Dmo:>:b&\zJ:r:>x&W.±\zmi&x^^o * 

mm^tin\t. i^mmm(Dmf^m^rz\tm^i^\zmm\^xj:\^^o 

[ 0 2 0 5 ] 
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•V' U A' :7 -< A (polymer carrier film) T * o T J: 1^ o M ^ f&f ^ tz . 

im nik^) . ffl ^ r -5 ^ 5^ ^ 0 ^ T t> J: p ^ ^ mmm 

[ 0 2 0 6 ] 

mm ^ 1^ ^ u ^ ti i)^ 9^ ^ \y . 

[ 0 2 0 7 ] 

(>u < t ^unm.(om.m.\z^\r^x . i.^zmmr ^ . (dj^^ (D\r'^mt^ 
^fz\tmij -h^nm^^x ^ ^ ^ ^|^m:^'&<of^li^\tv^mm@.±^\zmm\^f^ 
^i'f n\iu i f^\^^ . :zti^(r>^6^(D\,^^nti^-:^^tz\tm^'h^iikWi'&x^^^'^. 
mwi'&L<nf^^\t. mm.WL\z^n ^mwL<Dwm mizmm-r^ctf)^!^^^. 
mitm7tmiffm^<^uy^rz\tm2(Dm^f^mM\ts 7s^-'^-<DMmm^rz\t 
mm^i^iz. mm.±\zm^^rz\t-mizmm'c^^o mitmTtmin-M^ <i:U/' i^ rz 
\tm2<Dmf'^mm\t'^. « a « , x ^ u - > hi wj , ^ > x h ep m . ^ 
frt> > ^ > ^ . ^ zs / ^ tz \t T&m \^ tz m m (D n ^ ft \tm iz r:> tz X 
h')y}t>^m^^tsm^(D:fjt^\zxr:>T^m-(:^^. ^ fz . m <D ^ . m 
, ^ ® s tt . u V - , u V - :7 ^ A , mmm^ y ^ - . mmn. ^ 

mt^\zmmi.xh^\^^o 

[ 0 2 0 8 ] 
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-So i^<'::)7?i^cD^;^.f?^t^ (features) ^tTS^. -fe>+f--(Z)?iO<?)gi55^ 

[ 0 2 0 9 ] 

tl^i. fiiJffi^igS"fe>it-T^^o 019At5. f^ffl«S5 2 2^«x.fcmiS 
1£5 20^^UTV^^o 019Bt^, r^ 5 2 6^^a6-Sy^^--tf-5 24^^L 
Tl^-So I1I19C (mS^^T;^ci6. !ai9A:fo^r;^19BtC^t-r^^SSe^ 
) Z-D (nn (S;^ctiM/#K8) @ffi53 0, 53 2. 534^11x.;^cS2S 

«528^^L/Tl^^o 
[0210] 

tx* . * fij # , ^£ ftj # O -rn CO' A t> M J^i: cJ: ^ . -fe > it t/^ Tn 

. 2, ^fcti4JKJL±<7)?*mSi5ct?llC/i;^cti2Jl^Jl±(Z)f^fflSffi^ffltriTt>J^ 

fig T^^:i(htl31^$n§T ^5-90 ]«fl^^0^^m«5 3 6, 5 3 8 ti. 

« , tl ft ^ J; -3 T ?^ ^Ic U T J: < . < t> 1.^ < tO^ (7) ^ T . nm 

gang arbor blade system) ^ ffl T , S ffi ¥ ff [S] ^ K "T ^ iil ^ J: o T 

0, ^*sf^43,fcO^/Sf::ilfi]^i^(DSi^gj7^>^^*5>e>n^o ^M-K<?)^K^iE5StcSiJ 
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tTT ^ C <h 7!?t$f S L (/^o 
[0211] 

^2 OA. 2 OB, :^ J:U^ 2 1 C lit . ®Jffi^iK*-tr>-tl--iEa<?)S'J<0«?y=£^T 
o !^20Bti, rS 546=£^i(5^X^ — -tJ-— 544$:^L.TU^^o ^20C (M 

2 0A^j:zS2 0B\zn-r^^mRmm) \t. soctd^ i^tdttn / mm) mm 
550, 552, s5 4^m^rzm2mw.s4 8^mmi^T^^^o 

[0212] 

02 lA, 2 13, ^ 2 1 c \t. m^^m^'ti>'^-mm<Dm<Dm^^'r 
h (DT ^ . ^2iAti, i^mmMse2^m^rz'mi&U5 6o^7skVT^^^ 

o ^213 ^gSee^^i^-SX^-it— 564^:^L.Tl/^^o l^2 1C (m 

2 1 A^^zs 2 1 Bizn-r ^^m^mm) \t. 2 -dcd^^ (^tz^tsa x mm) mm 

5 7 0, 5 7 2^«iA;^c^2»fiSSS568^iS0^UTVi^o3lMdFL5 74 (0 
2 1Ctc43t.^TfiijK«ii«<2:L.T^^) 7^^, m2SS^mMUT?^^^nTVi^o 

m^UTl/i^^iiJ^figtC^oV^Tti. CC7)jim?L5 7 4ti, *fmS^<SAfcaiS5 

6 8(d^=^rj1l., ^rzi£Miz7. ^--^ - b 6 4 ^nm-r ^ o ^i^nmrnm^z 

CCOfTfe^HJ:0, fl>?^j:<a:^>lC)(D«mffi(^-gB^i'^»*L.Tt)ci:V^7!>t, Sl^ 
TC7)li*4<t(7)ig«, fjii^ZS\Z±>^-<Dmm\Z:^^1r:^mmi^t(Dmm\Z + »fj:m 

(Dnmm^m^x^<^^x^^^o ^^\(Dmmmm\z:i^\^^x \t. m^n s 7 4 ^ . 
±x (DM ^ mmr ^ f)^ . ^rzktmim^^nmL. m 2 mml <^ \z 

[0213] 

^r£^m^^^'r^mo:>mm^m'f)^s m 2 2 a . 223, ^^zs2 2c{zm,m 
^ nx ^ o m2 2A\z^'r^'^iz. cl^D-tr>-t^-^i> (>u<thi'::>(Di^mm 

S5 8 0^ffi;tfcmiSS5 7 9^*bTL^So ia2 2BtC^Tcfc^il. -t>it 
-Ift^fz. X^-it-5 8.1^WUT:feO, a5 8 2 ;!?^X'<--y--5 8 1l^HJ^ 
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tlT ^ o !^2 2C (^2 2A4i3j;L^2 2Bt3*fr-5^SJ^e^) H^Tci: 
o \Z . irVit-ti, ^^fr, 2 -D (Dl^mm 5 8 4 . 58 5^1iAfcll2Sffi58 

3^WLTV^-i)o aMMP 5 8 6 tj:, -flSH. ± X <D M ^ M T mm tlX ^ K> 

j:zs±>'^-<Dmimss7\ts n M'^ m t<i: mm. m u t -t > - (D m ^ ^ s 7 t (D 
mmxmm \zmm ^ ti. m 5 s 2 tt^mmms s o (d^^ ^nm'^mizLx 
m 2 2 A . 2 2B. ^ j:zf 2 2 c {t. ^ib^^±i>i)--Mm\zmm'^mu. moy 
^gi^$b{r^uTL^-&o 't>'^'-^(DmW'(omx^^^\zT^rzib. m s s 2 

<7)^iK)l^Pe5^r^:i-i?^(indentatioD) 5 8 8 ^?^^L.Tt>J;i/^o CO?^^. 
43 T . ?S ft: ¥ ffi tS #^ $ n § T « < , ® 1^ ± ^ ^ « ^ * J3 J: ^ 

m (TUio-^. um^) (D^m^nb^f ^ . ^:i^^m^rzm\zm^.'^n^o zi<D 
m^m:n«. •{i>^-(Dmm^'f)^unumm\zm^m\^'^xL^o-^m^^t&m 

X^^o ^ffii3>it-ti, > ^ - (D 9c^^ B m :^ ( edgeffise) \Z ^ m itZ (D W 
[0214] 

^2 3A, 2 3B, ^ J:Z^ 2 3 C \t. Mm ^ m > - S M <D m (D m ^ tt^ T 

h <Dx ^ . m 2 3 A{t . rFmmm6 4 2^m^rzmiM^6 4o^^i.x\^^^ 

o ^23Bfi. rli 646^^J6-5X^ - 1t - 644^^LTl^^o 0230 

2 3 A ^ 2 3 B \znr ^mm K^m) itt. 3 -ocDn {^tc\tn y pm) mm 

6 5 0. 6 5 2, 6 54€:«A;^cm2Sffi64 8^^bTVi^o Z. (D ±: > - \t 

. mm^mnvtizmmr^^titz^omf^x^^o m 3 1 aiztf^t ^ o \z. -ty 
^^Ki^uzm^^r ^ J: ^ \zm^-^ ^ ^ ty)^x ^ . z. niz ^ 0 m^t z: ^f)^ 

X ^ ^ o m 6 4 6 (D^i^ ■t>+f--<7)ffiiJM656. 6 5 8 \Z p fz > 

W'ffU2'o(Dwt^-\z^'Dx^i!bi^ti^o ii^\z±>'^-f)^K\^uzmmvxmm^ti 
Tii^«'&, ii: M iz m ^ n ^ m (D mm ± <D m \t . mitMitmitm^ ^fz 
{tm2<Dm'f'f^mm(Dmmmumn^mmr^'t>'^-<on^tz\tm\ZT^^xx 
h y \:i > ^ ^ z, t \z J: D . z,n^(Di&»m\H^z^mx^^z,tx^^o :in 
\zj: 0 . mitm%miftm^ <izzsy ^rz^tm 2 (on'f-f^mm^ m >^ (Dmi^\zm%i\^z 
m-r ^ ^ fzi&(Dyjm\z\t^. zn^<D^^^^K>^S}^^^z^^'om^m<ms 
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T ^ ^ o 

[0215] 

m 2 4 A . 24B, ^ZS 2 4 C \t. SfjCO-fe>-9'-«l^^i5&0>^'r^t5<OT-fe-i> 

, m2 4A\z^TJ:'o\z. z <D± - {t. {p^r^<thi^(Di^mmm6 0 2^ 
m ^ fz^ I & U 6 0 0 ^ m L X i^-^ ^ o m 2 4 B l,Z^r <^ O iZ . il>1t-t^S;^c\ 
7.^-it-6 04^#LT430. iS6 0 6 7?^^X^-1t~6 04|*itIJ^eE^nTVi 

02 4C (a2 4A43J:^2 4BH*tT^^SMe^) J>Z ^ ^ O \Z . ± > 
^-It^^lZ. 2O(D>^m@610. 612^ffix.;^cm2a«6 0 8^WbTl/^ 

•tr>lt-t^^;^c. «^Jx.t^, xn^>h6i4*;^cti-tr>it-:*:#:7J>^b<D]^se5 

6 1 6 <D ^ ^fj:. \,^'rti<Dm^un\zmm^it^^^^^^^mm\z^(b'^^i^^ 
ii > ^ - (D ^ ^ f)^ n ^ n ^ m \z w \z X ^ ^ a 

[0216] 

m 2 4 B \t^rz. feb«>^-fe>•t^-iE®^w«fflT#'5, Q:M izmisix ^ ^ i&<D 

#gS:^^btCiJ£^bTl^'5o m^tCJc^i:. IS5K^6 0 6t^]t^^fflViTJ^l«$ 
[0217] 

112 5«, gLa:^-tr>'9'-C0 — W^^O, ^^HS'JcD-t >.+!■ — SEB=S:ffl»JH?BS 
^'tr>-t^-6 2OtIOl^TI$^0^-r^t)(7)T^^c C(7)'tr>it-ti, ^5^^6 2 6 
c;:) ^ □ SB t!?^ (if :i ^ frt b n T ^5 ^ ^ ffl :^-r. ir>it-*{* 6 2 4 ^^b<7^ 
a;5MgI56 2 2^WbTl/^'2)o 
[0218] 

LT^L;^cia3 2{C^$nTV^^o 1^3 2 \t . -t>+»--l 1 1 OCO?SO<7:)a553^7!?^ 
t> ill] ^l§I^H#2J^TV^^miS1Sl 1 2 Oi5j:a^m2S1£l 1 3 O^r^LTl^'S 
("TT'ci:*?**. ^3 2t3 43V^T, gSi^l 140tiS«l 1 2043^:^^1 i SOfflJt- 
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rtil7!^^^TIH]/uTl^-5) o C (Dmmomf)^ ^ ^18A-'18C43j:t/^^24A'-2 
4CtI^$nT^^'5. -flStr, -tr>it— 1 1 0 OtS. -t>+l--l 1 0 0 <Dm&(D 
t^mmm im ^^ts 018A43J:DJl8Ctc43tt^ffii*5O3, 5 1 1. 
5 13) <h**»-r^3>^^h/1^yF da^it-T) ^ffiA/z^i^gslllOJca 
jg^n-So tgfit®i*€:WT-Sir>1t-l 1 1 OtDSSS^. ffJJ^gl 1 1 Oti^tO 
jA,Sit^il<h;!^^T#'5o ^^Sl 1 1 0(^3>^^h/S^yK^, ir>iJ--t3^frt 

t —^izmw tu r ^ o < -d (d m ^ x {t . ^isisii20 
±<7)fpfflmso;tdi>coigM®it(7^*iwi;!)^. ^mM^m^Tzmzm^i 1 3 0<?) 
Sfl4Mi*<^>liw2i:ffliST^J:'5tc«^$n^o z<Dm7t^^T^mmj^m<Dm 

. ^ISA--! 8C*5^t^^2 4A-'24Ct3^$nTVi^o Sl^Sl 1 1 0 

^o-ti>-9--i 1 0 0 (D m ^ ti: w X ^ ^ ^ fz isb . m^m i i i o^^, 

fecfcl/^o ia3 2(;:^rJ:C)tI. m2S1£113 0. (Dtgfttm:^(0i|iw2^ 

*5liT. KS®«^114 0ti, |lte®«114 0^W"r^®115 0tcmiS« 
1 1 2 0;^?^l^<9^^ct:^J^cC-fe>^t-OJfA^*S^f^cfl.i;^^. m2SSl 1 3 0 f)^ m 
1 1 4 G^WT'Sffil 1 5 OicKO'&OCD^|»±^;^cti^^T^ct'3lCg2 

[0219] 

746. 217-^:^5, 820, 570^; 5, 857, 983^;43cl:D^m 

5, 8 7 9, 3 1 1 if ti ^ f)^ . ^ n ^ iitm m ^ ^ T :^mm9 itzm^jh 

[ 0 2 2 0 ] 
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m^m s 2 \t. ±m(D ^ o fji-t > - 2 0 ^unum^m 5 o tm^^t>i^x m 
, m?iiit. fzto^m^w^m^ s 6 i^fzitt. A' CD to s r ^ Si5 « ) 

±C ^ it ^ o 

[ 0 2 2 1 ] 

#tt»)t5 6 7!)tglM^n^t, J&Ji5^?Lgl5«5 4;^^§l':P3Zit?o gB«5 4tI#?L 

^ ± ^-f ^ m \z ^ r:> X iz > - 2 0 \z m mr ^ c t f)^ ^ ^ o -Aiz. ij^mmm^m 
m5 2^m^\.r\^^rj:\^^m^^m\H^zmm'r^o mn.K^m^^\z^^x6^mm 

mm^m^^^rziib. :i (d mmmm ^z ^ x . mm^ ^ 2 s . 2 5 7^?^^-n;^- 
^ - 1^ fz \t ^ (D i& (D m n. it ^ ^ m m m iz t^u ^ n ^ . 

[ 0 2 2 2 ] 

^>-fe^yhi:S'ISffl)t<h^Wr'S^^f§:i:( lancing instrument) t ^ m ^ X 
^m^Mc^t. W ^ iy < \t . mm^U iL (active cocking) ^WT^o ^ 

mm\z. mm wiiz&s^ iL ±\f ^ J: o m^r ^ :i t\z ^ D . ^ >± y h ^^&m 
X m ^ "tt ^ ^ m m \z m ^ ^ zi t f)^ X ^ ^ o 

[ 0 2 2 3 ] 

wm^M^^t. -i'^UE.tixLr:^t^Dt^fS{zwi.'^x^n^t. eiftWfcfpa 
r^:ztf)^ u^i^^^o ^ m \z ^ \.^x ^\z^ ^ nx ^ J: ^ \z . 

i^nrz^m(Dm&:(Dmmizf£ti^m^^ct\zj:o. ^ d tjii^m(D i^m^ tz 
ittmmm^ (Di^munfj^m i^ti^ . m^^i. ^ti^zm^rz-i >^ y ^ ( i n teg) ^ 

JzZ^y^-'y (Amira) M T ^ * S # a* , ^ ^ h > ^ y ^ > V > (Becton 
Dickenson) m ^ L X ^ ^ m ^ (O 9t ^ > t m X ^ m ^ tl fz . 

ni=><Dmm^m\t±x. mmm&^WLomts. 5iffiu/cu>ysB^WL, ^(du 
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^ c 

[ 0 2 2 4 ] 

«jMggMti, m m m f)^ & m \z ti r ^ > ± y h (D ^ Tim ^ ^ m m X ^ ^ J: ^ \z 

Boehringer Mannheim) ^ )l (Palco) ^ -o fz ^ ^ ^ D . m\z^m^\zA^ 
pj T * -5 « C 4# gfi[ m: 0 . ^^mmf)^. Sr^<Dm&\zJzO. ^ Tz \t ^ m \z ^ 

omu^^mm. &mm!Km. ^rz\tmnm^ii(om\^uz^i}t-Dxwm^M:^mm 

[ 0 2 2 5 ] 

^ ^ {z^ 1^ L \^^mmmm\z X \t . mmmM^i^ ^zsy^ Ts h ^^Wimw-^mfj^- 
i^it-^ m-o^mm^j^i&i^xi^^^o ^m^iiFm^'^^rzabiz \t\ mmm\trz 
fz. m^m ^ ^u^mmm^^r ^ mi^mx - h ^) y ^ ±m-i^m&m\z 
jfAL, mmmm^tL±\ff . ^ mmm^ \zw \^ ^x x i^m ^ . iijssa*^ 

m^mni^t . z(D^vu-'i^m(D^m'^m:}^<kzS9'7.bmw:mmmm\z^D 
. m m (D X h mm i)^ m m it ^ n . i^ rz»m<Dm o & t>m n^^mxr ts o 

[ 0 2 2 6 ] 

^2 eiit. -'i^munmm^j:xs±>'^~-^S7 o o<D^<Dm^7r:rh(ox^ 
^ o ~ i^mm.num:}^ ^zs± > - mm 7 0 0 \t . /\ o > ^ i o 2 . sis^tl 
im ^^t. >± y h ) 7 0 4. ^?L/iix^7L7 06. nM^zmoni^'^m 
u±: - 7 0 8 . -b>it-:^*'i'K7io, ^^zs&m^^^iim<D3\mi^mm 

(retraction mechanism) 7 1 4 ^ m ^ X ^ o ZLCD^m, 7 0 0 \t . {m 
^m^Hm^i 7 0 4t-t>-tJ--7 0 8^SiO^UpJfigHfl^^-r^C^m:oT) 

sffifflpTHgn^fi-T^. ^rz\t \ ^^mr ^ ^ o \z ^mwcx ^ ^ . 

[ 0 2 2 7 ] 

-J > ^ 7 0 2 \its ^m^^n-^'yTs^y^^^tsm^o^unxmf^x^^ 

o A'j7>^>^7 0 2 \t. f\ ^ > ^ (D ^ ^ ^ - W \Z %m r ^ tz ^ <D }=, > 7 1 6 
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[ 0 2 2 8 ] 

^7L/iRm7L7 0 6 7^W\-r:7>?>^7 0 2rt(r^ttbn. ^H^^i 7 0 4 f}^ 

jfiLffi (^fz^t. m<D^m) cO«En^^i;$i+^o •tr>1t-708t>^;^c. ?L70 

O^-fe>it-7 0 8(l, ^(Dli^WL^I^ ^ ^ o \Z h ±: > ^ - i)^ W X ^ tlX 

/\ o zy > c^p^^m^m-^^z^y ^-7 os^mi^'t^ fz^. ^zs / ^ rz\tiAn 

[ 0 2 2 9 ] 

jsiiS^7Lgi5« 7 0 4 ^i, jfeis^?LgB«7 0 4 (D tL ±. \i L M ^ m \z ^ ^ mm 

[ 0 2 3 0 ] 

7 0 0 o:>^\mL'mm 7 1 4 \ts m^\t^ mmm<Dikm^^^vtz\^k. &m 
^ 7L « 7 0 4 ^ y \z^\ ^ m-t n :^^rz\t^^^m7. h u 7^ t ^ o x 

u^^^(Dm±i)^'^m\zuK> . ii^m^rz\tm<D^mf^^m^m(D^m^^m^rz 

[ 0 2 3 1 ] 

— i?^J<hLTtA. S)S^7La5« 7 04^iL±tf, *{rjfelS^7La5«7 0 4 
^«?S[L.T. S©^7La5>» 7 0 4 /?t^?L/iR^7L 7 0 6^jloT/N'>>?>^7 0 
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4 \t. m m L mm 7 1 4 ^ m X /\ o > ^ \^ {z ^\ m ^ ti ^ o ^w^tl^^tj^^si 

[ 0 2 3 2 ] 

y ^ fz^tm^^ i^^-r ^ fz . t- > ly ^ 7. i^ y h ^ tziti^o:^ mi^^ ^ m plx 
v^Tt>j:t'^o ± > ^ - ^ m \t ^ Tz . ^m^m&^'t:>'^-m^f)^'hm^'r^ 
tz^ (D u '\i V — (•7-r^o7^D-fe^y-9'-^fctiyN— H»^x7) ^ mxx \f^x 

[ 0 2 3 3 ] 
[ 0 2 3 4 ] 

%^\(Dmmi^m\z^\,^x\t. VF^mmi^ xxs^m,mh <DfA\zn&^^tR\r ^ o tz 

^^s^Jm:oT&*$n^o nmi)^^rt^m^mtu^n^^tz\t9vm^n-(T7s 

(D ^ m \z X m t u ^ m ^ ^ ^ xu^^mi)^m%6^m'^ ri^m&,\t. 

\z. m,%\t^K]t>^^%J^tz\t\^{^'^T^'^^(D\z-\'^UX^'^X^^ti^. ffllJ ^ 
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mti a )Vmm (SCE) lr*tLT*^J-350mV-'*^+400mVT^^o » 
^ L < \t. mitm7tmif\'m0)m&:\t. SCEt-^^LT*^+100mVJ:0t)^cO 
cfcO*fSb<tiOmVc):Ot>ft<7)m{i. gt>$lF^L<ti*^-15 0mVct 

[ 0 2 3 5 ] 

^±\z&m^ntimiizm.i<L^^m'r^:zt^^^^o\^^o ^^iwi, m^mf)^u,n 
^(D{^th^^rz\t±r^^isb^m'^^zns unm<D^mm^rz\t^m^<D\,^ir 
nn4ov^Tt>. 7 y ±: (D lEm ^ ^ o z t < . m^^HM^z^m-r^z^ 
f)^x ^ ^ o miSLij^wiw-^ tj^-D m^m^zun-fj^^&r ^m-^ ^ m mm t 
m t (Dm\zmmf)^mti^ o mm\t. ^pr^ < t hm^^\z. u,n^<D»m!^(Dmm. 
^m^zmm-r ^ . z: <d mn.it ^ Kit- {t. mi\:m7tmift'm^^zfS:M\zm\^^ibn^ 

1 ] 

(1) 

[ 0 2 3 6 ] 

*^b^4*SB7^^. mmummoyw^T \z:}^\^^x . m itm tc m iff m m a iz j: x 
c itzmit^ o :k^z . ^itmyvmirm A-fj^mrnxmit-^ . m^f)^m.mizm 
« ^ n , ^(D^^±\:^^mm^®\^r^o m^^ nrzmmiz\t ^ n^mmm tnm 
mt(Dmx(D^n^mitm7tmifm(Dmm\z(>u<t^^^m{zmmLxm\^^ 



iiA(oflO + B — =1= >iiA(«l) + C 
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tlfz y ^ ^ ^ ^ > \^ \Z J: ^ X ± U fz y ^ ^ ^ O > \^ mmf)^^ ^tiX ^ 
:i $> ^ o z (D n ^ ^ ^ O > I' mm^t . ±m<D J: o {z. m^l^itl^ftittmmit 

[ 0 2 3 7 ] 

— mtLX. 2|s:^WtO-ti>-tf-«, ^)V:2-:^^^i^^-iL<DWtET},Zi^\^^X 
, 2 m<D [Os (dmo-phen):(NMI)C 1] 

^ > (fcfz ly . dmo-phen«4. 8-v^p^h + >':7x-:h>hDU>, NM 
lt^N-p^^;i^-'f^yV — Jl/) ^/;^> 2i@CD [Os (dmo-phen):(NM 

i)ci] 'm^ ^ > . 2 m(D :/ a \- > . ^ jzzs. m i^itt. ^ )],^ j =y ^ v y ^tz 
\%^(r> ^ V xr> ^ o u ^ zi- 7sm\^m^ ^^-^ ^^^\zm-5\i^x\^^ ^ . #ffi-r 

^iif;V=i-XC0St^> [Os (dmo-phen) : (NMI) CI] ' ^ y 
^ [Os (dmo-phen) . (NMI) CI] ' * m ^ ^ > ^ t M ^ ^ it V ^ 

mmLTzmm^m^mi^r^zt^z^ko^m^n^o 

[ 0 2 3 8 ] 

mmm-x ^ti{t. i^i;«g^. r tsitD-^^itmyzmift'm^m. o oi<ts K^^f^%\z 
^ ^ (Dmn.6^m^ %rz ^ ^it^mmf)^ ^^^"SE-r ^ z, t ^ mmr ^x 
^ ^ ^ . ^ (1) ^ZS (2) ti, Z<DJ:oUKJt-(D^mMKUmx^^o 
[ 0 2 3 9 ] 
[ ^ - D p( H U - ] 

ffl i.^ -5) o ;i 0) ^JJ ^ ffi , r -tr < o ig sg is x P^T fii ^ ^ frt t f# e. n m 

f JJ ^ M ^ f iJ ffi b T ^i- 1ft ^ ^ S'l ^ r ^ t> CD T ^ o ^ n b CO m « (Z) i!J ^ fit ^ B# 

m^zm X mm- . mm^^rzittmm^^^^mLrzm^mQ^^^^o ^ltq 



iC*. n IS ^ «T ife CD m ^ 51^ ^ M T ^ m ^ ^ S (number of electron eauival 

ents) T^D, F\tyry^-'^^ (^S^/i0*^ 96. 500^-n>) . V 



C A = Q / n F V 



(3a) 
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CA=(Q.o.-Qb,ct)/nFV (3b) 

m^-c $> ^ o a^r^ < t ^ \^'^ < rD^^ (Dm\z ^\^^x . ir > it - fr^ . /^^ ^ ^ ^ ^ > m 

^ C ^ (D 2 0 0 % . 10 0%. 50%, 25%, 10%, ^tcltt S % ^ ±^ 
[ 0 2 4 0 ] 

m -m m & \z ^ -D T m nta m ^ mitm7cmiffm<D^m.\zjzr^^\:.rzm 

Qback=(AFDMC«/d) (tnH) 

A}tti^mmm(Dmms Fti:7T^x-^sc(*U9 6. 5oo^-p>/^ 
\z ^ 0 m^^fzittm^L rzmm §c.t ^ « 

[ 0 2 4 1 ] 

Qc=Ad (0. 90) CcncF 

^ 4^ , Ajfti^mm^cDmm. d Jttmm l tzni^T ^m^m (Dmm . c ,iit^)vz2 

0 2 mcom^) . Ft^:77^T'-^»T$>^o Cc/)^5mM (^J^cfriSXlO'* 
^ JV X c m') . t f)^ 6 0 & . n 2 . n ^ f)^ I (D m ^ . ^^^(Dn^^MiZ^ 

^m^^znr hmitmjtmifrnwz ^ ^mm(D\tm\t. Tmo^^^z^-oT^^n^ 

e 

Q.,ci: /Q« = (D, C,/dM (t n, /(0.9 n« O) = (D, C. / d= ) x (6.7 x 10 
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•) 

m^ifi. Q,,ct/Q,(Ditm:f)^5<Dm'^. (DHC,)/d=ti7.5XlO-'^;U 

) / dMil. 5X10''^)]^/ (cm'S?) TS-So ^ \z ^ fz . ±td,itmi)^ 0 
. iCD^-g-. (D»C«)/dM^l. 5X10*'^;U/(cm*|J?)Tfe'&o<:fco 

(D itm ^ -r ^ ^ o \z±: > - ^ m^-v ^ ^ o ^j^.^^, mitmyvmifrmmm^ is, 

[ 0 2 4 2 ] 

A* ^ ^ r> > H m 1^ Q b . c k ^^ , ® ^ c;) :5 ft cfc 0 ^ 6 T €^ ^ o -PJ A « . 

mt<Dm(Dm&m^it^m^b'^<r^z,t\z^^x. Qb,ct^/J^^<T^c^:7^^^ 

m7tmif\-mo:> K^-mmy)^ ^ i^mmmj:DhMmm\z:}^\,^xmL<m\^'^t>'^-. 
mitm7imi\'m^i^mmm±\zmmitr^ct. Mmim:}^J:un/w^mmm\z^ 
^ Km^z J: DmitM7tm^m^nmm^j:zstiy^mmm±^zm^it^'^^:z 

[ 0 2 4 3 ] 

^ ^ i/wi , ± > ^ - ^ m^^\ ^ tz y ^ m iiLx t^iE L . Q , . (D ^m^^ tz\t 
Qb-ck<7)M^*«!)Tt>.^i.^p f&o)m^f&ti.x\t. »mi^(Dm^^m\Z'Z^wr^7 

mnf)^ib<Dm^^i^f)^Q,.ct\zm^r^j:o^zr^^tx^^. 
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[ 0 2 4 4 ] 

0%. $bfc^ff^U<t^ll^/ci:<i:t)9 0%;:?^m^53'^^n'5o *^^<^-^iS?^ 

n T , tff % ^ ± . %t^\t. t5 « ^ ^ m M fi? ^ n ^ o « m ^ 

3 a) Sfct^S (3b) $:ffll.^T*«?>bn^o mStifc^SfSc^^Tti. -flStC, 

mst^^^^^-^t^^co ft ^I jf-r ^ <h J: $ o cnti, '^^m(r>±x. ^ 

[ 0 2 4 5 ] 

(2) cDii^lfe (kinetics) ^-&t^i^<"::>7^^a)S^tc:fe;fe$n^ (^offiicDas 

^ ) o - ^ . n^t^iK^ E . -tr ;i/ ^ il ^ m Dit ;^ ^ < ^'.j: 0 ( L , li ^ 

[ 0 2 4 6 ] 
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^nmmf)^^^ ^ti. ^ (3 a) ^rcn (3 b) ^m\^^r^«j^mm'/)^M\h^ 

[ 0 2 4 7 ] 

^ . Ui)^ ^ s ^ - D h U - « . «aj X. , m^i^o^U&^^'&ti^U 

. - a 5^4 * (7) «^ W ife O ?B « e S r ^ SI ^ ffi C7) ^ M t!^^ /cC ^1 

X ^tz^ . m (o ^ ^ \z ^ ix ^ ^ m X' ^ ^ . \^ tz <^ o \z . ^ 

- □ ^ h u - t , ^mm(D'^±^tc\t\^\t^±um.%i^mo:>f^\z. a j§ * 

r^:iti)^^ip.ri^. n.m.f)^^%^m\zmT ^ ^ . m%^mti^^i r ^ ^ ^a\z. 
u.Pt (om%6^m\z^m ntzm^ ^ ^ mi^^^ ntzmm(Dnmm& t ^ ^ n ^ 
^ "7 ^ > ^ <r>mm\\L\z ^^xnoi^r ^ . n^\tu.Pt^ <D^m^m\zumm 
^tz^ . m\'^m<^u&^^^\tu\^^ o ^\z. mm<om^\t. m'S.m\z\t^ 
m^m^% ^ rz^\zmr ^nmoy ^\z^m^^\t^ (rut^-^ . 
imcD^i^^mm^z jitii^t. un^^±^zm%^m-r ^ (Diz^i^^mmfj^f)^-/}^^) tz 
a6 , mm(Dmm\zi*omm(DUn^zj:o^^^m&<Dm^f)^^iEmtu^:zti,t 
^^cv^o mmitz. m%»m\z^^un^(o^«r!iio<Dm^}ft. mmmm ^ ^ (dx 

\t\t < . tSL^:i(Dijm^Z:^\,^X\tnfk^tU^^(DX&^o f)^ fJif)^ . 

mm^jbUf)^ ^ m 0) m ^ it ^ m m \z M ^^"^ X ^ ^ ^ u mm m m ^ ^ n ^ ti ^ 

. ^^^^t^±^zmm.^m^n^ii^^^{tui^) . 

[ 0 2 4 8 ] 

^ - a h ^) - \z ^ ^ 7 ± ^ \tm ^ X & ^ f)^ . ^m'^x$>n\t. :^^m(D± 

ViCi:^ggSiT'5)T^^^o :zn^<D^-a:Ab^)-U9V(D:^&\zJ:'::>xn^n 

. ^ - a h - X m ^ n ^ m (D J: ^ \z u m (o m m ^ t> 
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n T U o 

[ 0 2 4 9 ] 

[ 0 2 5 0 ] 

^yDm^z^-^xm ^n^mi^m\t. m\^mm^\z^m^^<^u/^tz}fti^itm7L 
m^m\tn ^ tiu o 1 u (DUP^^ X \z ^ \^^x . c n\tmmx ^ ^ o 

[ 0 2 5 1 ] 

l/i < -3 t!?^ (7) i5 T , T>^a?^h^J— ^tz\t^^>>'^^h^J — iZJz^ 

m\^:^ m<D ^ o u . .^-x:i^ho-&<9v\z^^Ty±:-(^^iim'r^:itf)^m^v 

Li o -PJ X. . ^ - D ;< h U - T > S) ^ ^ n ^ t« » CO #: » ^ T ^ ^ :i ^ 7!?^ 
[ 0 2 5 2 ] 

^ - n ^ h 'J - cfc ^ »] ^ M u T a! ^ cfc -5 . m^TSiz^i^-f^mitrnTim 
-fv n\ (D 'ii'iS. (o m ^ ± ^ ^ n V ^ ^ V o > ^ m^\t. nmm%\t^'^)v\z:^^-^ ^ i 

4oiiTt), ffi9^i^ii<7)ijiH<i:?^j:o»^« -wl\z . mi'^mm^ \z ^ ^ ^ miv n\ <D m 

^^M=&ig;i)*T^;^c:i?>. ^ — u ^ h ^) — \z ^ ^ m\'^\z m \^^fz ^ (D . 
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o t . ^ m ^ ^ (o n m m ^ m it r ^ . ^rzittJE(DHtianiSLxm^m 
iitnnmiz^i^x^'^mK^zRm'r^ikitmTtmift'M^^mr^z.^i)^. m ^ 

[ 0 2 5 3 ] 

{7-a^h^)-izj:^m^izmiyxm^rzJ:^\z. y ^ ^ ^ o > \^ m . 

»m^Z<^^X^^T^mn<D2 0 0%. 10 0%. 50%. 25%, 10%, s 

mizmiyx ifts ^ n V ^ ^ ^ y \ ^ r ^ -t ^ a > K ai re o t 
\z ^ ^ ^ m ^ \t . an ^ 7!>mt :b n ^ ^ .-s T <55 « fi!: tc ffl ^ r ^ o . 

[ 0 2 5 4 ] 

^ o 

iback = KC,DM / d 

^ * , K Jt ««j ^ , c « fri SI ^ *s t3 43 tt -5 i« ^^ aij s s , d . ( d » ) ii 

[ 0 2 5 5 ] 

z, t,-h^m.^\^^^ . %\zv^^fz^y ^ - mi^^ xjsii^^t^-^\z^ mx K> . m ^ 
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[ 0 2 5 6 ] 

< r:>t)^(Dmiz:Ss\.^T itt. W ?ii i£ « ^ » . l x i o " ' c m = / T . *^ 
lxio-'cm = /g?J[^T, ^;^ctl*^lxiO-»cm-/»Jeil.TT'fe^o ^bti, 

10-'-^;i//cm-S?I^T. *51xio-''^;i./cm-#J[^T. ^;tt^$^ix 
1 0 ^ )V X c m • S^I^JLTT^^o 
[0 2 5-7 ] 

^\t. d-0. 0 1 c m(D mmx^ mr^ fzni^r ^ mm ^ m ^ fz 1 ^ ^ a ^) y 
h ;!/(?:) -tr Ji/ L T 6 o # r^i ft n . z (omiz i o % co y n - x t!?^ m a ^ ^ 

A=0. lcm'.S!^bil7C^®^^Sam:^m15Scna=l,43cI:I;^lJ/;^3-Xt:IJ: 
-5mi^mnG=2(D ^ T ^ :/^iMf n Sl{l:M7C««^h»I^J:^^/;Vn 



ib,ck = AFnaD,C«/d 
=(0, 1) (96, 500) (l)D»C«/(0. 01) 
= 9. eSXlO^CjiDs 
iG=ncAd (0. 1) FCc/t 
= (2)(0. 0 1)(0. 1)(96, 500)(5X1 0-M/60 



[ 0 2 5 8 ] 

Vtzf)^^r. ibocL/ic=5(D«^, C nD ,(Dm\ft 8 . 34X1 Q-'^^:;!// 
c m' X ^ ^ o i& (D m t L T \tt . ib.ck/ic=0. 5(7)JS^,C«DM<^iI^i8 
. 34X10-''^:;U/cm = #T^^o ^blC, ib»ck/ic=0. OSt^ig-^ 
, Cm D^COfltiB. 34X10";'^:;i//cm=#Tfe'5o 



= 1 



6 1 u T > 
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[ 0 2 5 9 } 

T>^D^ b U - ^fzitt^ > :t :^ h - ^ m Tz i^"^ < t)^ (D ^ m B B \z ^ 

rj:mmx'mm'r^^t\zj:fo&m^ti^. f^itmytmiftm^t. m s r^i 43 ^ s& 
itrnjimitmcD^^mm^Wi^ D mm^ t tLtzm^. (o.t) \zmm 

u<th2ooum. J: 0 itfm < {t'puK t h 4 0 0 uTn(Dmmxnm^mm 

T # T ^ o 

[ 0 2 6 0 ] 

i^mmm:}^^zM^m.m^mmT^--j3m^t. ^ 0 m ^^-^ x ^ - - ^mmm m 
m-r^ztx^^o z, n{z i^t) ^ mf)^ . m 2 7 \zmm ^ nx ^ o z (Dnm 
mm\z^\^^x [t. i^mmm? 4 oi)^miMU7 4 2 ±\zmm^n. ^3^744 
f)^m2m^7 4e±\zmm:^nx\f^^ :ine»ss^i^ — ss±f-iB 

MLTt>j:t/0 o f^jimS7 4 243cfcrj:^mS7 44 n, 2'D<Dmmmcommm 

m d f)U X^--t?'-H7 4 8(7);p^WctO:^#</ci^J:-5. -f L X mm tlX 

v^-^o —mmmm\z:^\^^xitt. mmmcomm d . 25-ioooMm. so-- 

SOOmhi, ^rz\tl0 0'^2S0um<Dmm\Ztj:^^OizmiR'^tl^o 
[ 0 2 6 1 ] 

zn\zisf\^x . ^rz{tz,ti{zRt>^h<DtLx. M'^^moT>^o^h')'- 

w A , 3 0 # . 1 ^ . b » . ^rz\t 1 0 ^(DM'^mm^ \z . ^m^^m^-f)^^ 2 
0 % . 10%, ^rz\tt5%uT^m^^mmxi&^r^o:>^&5±r^mm(D^^ 
'pf)^y3:mm{z-r^:it\>zj:'Dxmmx^^o ^^^^ < z:>^^ (Dm\z^\,^x mn.»M 
mm^ mmr ^ Tz isb . f^2<Dm^f^mm<Dmmhi.<\tfs^m^i&mi^xh^< 
. ^xuy^tz\tipmnm(Dmm^i&mi.x^^\^^. 

[ 0 2 6 2 ] 
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- 7. ( 5 X 1 0 - qE ;u ) 3 0 iXDmi^mm^ ^ n ^ m-^ \t . i 

ML^OcomiStiat^a. 3xiO*'T>^7^^;^'5'^"^TMi;':i:l^o-m{4(On 
eunit) (Dmmt\t. pH7. 4a)3 7t:(DHEPESS^«?Sfptl43tt'51xi^ 

;K^SKomm«^<s^6os?feiTfi!t««r^sa)S^^fi'ro jc^^t, 

trgiLTti, 1cm' (f^^f^^t., ImL) ^fc03. 3X10-'T>'^7*T 

T ^ ^ p 

[ 0 2 6 3 ] 

mm.^mm&\t. itmm ^ ^^f^ mnmmm^ m ^ ^ t \z j: ^ r ^mm r'^ 

d ^ T ^ -5 c ffl « @ S M t!?^ + 53- /J^ ^ { m ^ itt . m 0 . 0 1 c m - T . 
$50. 0025cm = UJ!.T, ^tz\tm 0 , 001cm-Jl^T)S'&.m«i^(^?&^o 
*f ®l (7) g 1^ }£ Si . ^{tljnmffi (constant applied potential) T , W ^fel 

m<Dmm-^(of^m{t. m m ^ m \z %i r ^ mm \^ ^ i^ m f)^ ^ t u ^ o 

' = M T ^ o 

[ 0 2 6 4 ] 

^--yy^-:^J:rS^^-\Z^^z^jL^ y ^ X ^ A . 1 02:1 00 5 7 
- 6 1 ( 1 9 9 8 ¥ ) ( Yarni tzky and Heller. J. Phys. Chem. . 10 2:100 5 7 
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- 6 1 (1998)) \zmm^ nx ^ . m,&:i)^6i^m^mmizn lx mm^i^z^it-r ^ 

^ ^ ^ (D:^^ > ^ ^ h ^) - iZ J: ^ 7 ^ izm l^X {t . ^m^^m^JiZS/^ 

mxmitT^^x$>^o 2 o%^m^^mmxm&^it^^i^zi^m^^ ^m^^^ 
{tm^m<Di$^m^Mm'r^zt\z^^xmmr^^xs>^o 

[ 0 2 6 5 ] 

zcomm\zxo^m^(Dmm^M^m.mi^rz'/)^. mmmx ^m^i. mm(D^m 

[ 0 2 6 6 ] 

K^bS7c^^^^J^*T^-t>>-^::4^^/^T. m] m m ^ m u m \t . 
(D&f&vrzmit^m\z^^fkitm7tmiftm (rut:>^^ ^^<Dmiti^m.\znm^ 
nts:i.^mifi^m) (o^^x h ^ . mitW7tmivmti^VFmmmxm.%m\\:^rz\tm.% 
myt^ ntzn\zmm't ^m<Dm\\:.^m\z^m^ . ±.m(D r-fe>+i- 

-(D^f^j i:^r^ir^v'3>iriB«L.fc^ (1) ^ ^xs (2) ^^mr ^ t: . 
^\t^mnB corn \t\zumL ^ uPt^ti^m\zm7tmx ^ ^m^vcWiti^ 

ivm A(Dm6^ o:>m,i\:\zmm\^xmn^ o l tzf)^ -d x . ±>'^--^<DU,n»xmnz 
^n^i^m!^<Dmitv^m^^^z:tJitmmx$>^o ^ ^\z. mitm7€miffn\<D± 
rz\t{^\i±mf}^ s •\i>'^-^<Dunmxm\zm-o:>mit^m^rz{tmitmm 
x^^r^:ztf)^m^i^\^^o 

[ 0 2 6 7 ] 

u T -5 o mm ^ n ^mmizmm ^i^^firm V y ^ ^ > \^ iM ^ ^ mn ^ 

m J: 0 h \t ^ \z u :z t » ^ L o ^ m (D m m mm iz ^ X \t . u,m 
m xm\z i6 i^^x mytrnx ^ ^mitmitmifYmo:) ^ )vm\t . "^mii^mmmmiz^^f 
^»mm(D^)]^m\znv. it^mm^iz . l < \tm i o % ^:kT . jrosfsu 
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o T > it T ai -2) o 
[ 0 2 6 8 ] 

t . m m iz m ^ n tz m <D ± > - X* m - <D up^ iz m r % rz ^ iz ^ n ^ 

^WL (scatter) f)^ m 1X\ T ^ o :^ ^ m (D C (D mm ^Z m X \t . -fe>it .(7)1^5^4 

(Dm xmizMTtrnx ^ ^mitmytmift^m (om-^ \t s mm\zm^'^ nrz-t: y-^ -m 
X . m 2 0 % )^i.r . itf^i.<}itmio%&.y<D9imxmit'r^. 

[ 0 2 6 9 ] 

ii > - -s, (Dun m iz ^ ^ myzmitMTtmift M(D MmT 

^tm<D-^ t Lx . o ,f)^m\^f '^n^ o mm\t. mn. z:<Dt&iti^m(omn\zm 
mizmmx^ mm\t. 'fi>^-^^%}tzmr:itJ:om^x^^. ±. 

, ^mu-r ^ o -miz . ^m.mit'^^f^ii i-rf^t)'^. o , \z 0 m if^ ^u) mi^ 
<Dmi!\'m(o < t h 9 0 m Piifi I ^ n ^ ta^^i^ < \tt 1 mm&.T . <t 
o»^u<tii B (D^ mmm^zm-o X ^^^rz}tt^m.\zmr c ii\z ^-D X s 

mitiKBtf^^o -tr>1t--\c7)iEMSStc, miff- M ^ M ^ fz \t m m <D -f ti <D 

^ m X ^ m m itr ^ <D \z ^ u m m T ^ t . ^n.mitf)^f^:z^o ^mmit'^ 
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if ^ L < \t 1 m m ^ m ^ m.fk it ti ^ c t -f)^ iff ^ i. o 

[ 0 2 7 0 ] 

^ mm ^ (D ^%mit^^mi^ miz'fw^ \^ fz 0 . ^rz\tm^mmm^m^ u^^mm 

[ 0 2 7 1 1 

mift^miz^ i^^x \t^\z^^rz . ^ m ts:mift-m(D ^^<d - . im^^mta ( 
electron- rich) ^^mmmm^rz\tmT^'mU^^mmmmt/\uy>it^t 

7 )Vm . 7 )V zi ^ zym. 7 ^ / 7 )i^7 ^ / & . T^HS. 

m\t. ^izm^^ nr^\^^o x ^ a ig ^ n , m s tc j« :fr 7:?^' ± 1*^ w je 

{z^miyX:^mVktf^^J:o\z. ^m\zS.& L fz /\ a > it^ ^ 1 &sr ^ X 
^ Z. t-fi^iif- ^ L o t LX . =e y - . v-, 43J:^4t'J7;Va:*^>'~2, 2 

' -t:t:'Jv><hf8^t:L;^c:tX^'^A;^^^^fbn^o i& <D m t V X \t . Tic ^ 0 m 

mm^mt^r^(D\z + ^rj:mmtmm(D]tm^'H-r^. ^%^it'^mf<s:7)vz2^ 

i$7x:h>hnU>'J:^>K^2<@WL'T^^^o fzf^ L . 2 m <D ^) > \^ \t m m 

X ^ ^ ^tu . z.nib(D:t7.^^Ami^\t. \d ^) > ^ j:zs ^ ^ y v - )v <d 

$ b H f§ ^fc: L. T -5 o » * L (.^ U -7 - U :^ > K U T . * U ( 4 - tf - h! 
U >? > ) , ^ b Sf S L. < 7}t u ( 1 - t* JI/ ^ ^ y ^/ - ) > ^ ;t fr^ ^ ti b <7) 



( 91 ) 



2002-5267 



^m'^i^i)^m^iibn^o u ( i - t' - ;k ^ y y - ;w ) ^ u ( 4 - e n 

;w e U > ) It b [ O s 4 . 4 ' - ^ 1- 4^ - 2 , 2 ' - t: tf U > ] : 

c \ * ' itt . o s ^ > -^^o ,\z jz r> r o s ^ tmit-^ rzib . 

ffiT^-5C<h/;^^?!?^oTl^^ol^t$CDjSIP:/^^. [Os (4, 

. 10-:7x:h>hPU>) - CI] = , ;^ci:e>c;^(3<ficD^:y-, S^-. i3J:tJ^ 
i# T ^ ^ « 



[ 0 2 7 2 ] 

T y ± ^ ^ lEm t u ^ o m m 0 ^ m.Wiit f)^ m \z m ^ t . mm^^i^ 

<kZS^m.<D^mWL ( in- diffusion) f)^m^i^ W:\z »m ^ Jk^^r Tz . ikitmyt 

miff m(D o , t (D Kit^\t . m:ftm(Dm%mit<^ot>^^<ntmnr^^ty)^tif 

^ U o 

[ 0 2 7 3 ] 

4^ (I f§ « K ^ ct -3 T ^ ^ n >g) ;r T'ci: o b o T . ifil ^ ^ frS ifiL * 

?g « U ^ , 1 fiF ^ L < 1 0 TpI T t) S a ^ fb U i^cC ^ » 



[^b 9 ] 
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[ 0 2 7 4 ] 









, mm r^m it^^ - ^ mvi-t ^ ^ t \z J: r> X 




3}t ij ( 1 


— 


<h 12 «£ ^ b [ O s { 




— 2 . 2 




- tf tf U >^ > ) • C 1 ] * ^ * = T K it; PS 


\tt. ij ( 4 - e - ji/ 


tf U >^ > 


) 






U V - 










< — 




t> T ^ -5 o 








[ 0 2 7 5 ] 










mmmm 




43 T . » ^ L K M TC Sa ^i JSi^ T (7> iRf 



^ . 3 ) K SiJ <i: ^ 81 it ® tE ^ »J <7) {hi . m @ cfc "5 J« SU o m M K fb 
It ^ T ® o 

[ 0 2 7 6 ] 

fe'^i.U^. ^ibS7c:i«^h^j7!;t^tfffe<^#ffiTTg^{b^n, mSTm^MTC^ti 
^S^t^. g|{ba»Jcl:Ot)t^L55l7C?PJ7!)^i^^g<h7^i:^o M5Ea»J*5^U^J«:n^?PJ<D3i« 

[ 0 2 7 7 ] 

^M^{bpTtg;^j:^^7^c^g^{bil7c:j®^^J^*^0^cDmM{b^iz>-t^-(i^ffiT^ 
• . » # ^5 J; a ^ St {3 is t.^ T $ b ^'cC ^ fij T^UI #^ $ tl ^ o ^ ^ ib Pl Hg ^'ci: ^ ib 

WTtmi^^m^m xf^:^^^<D'^y'^ . mmi^i-^^^-t ^^m%^x^mx 

[ 0 2 7 8 ] 

(3t^-fc>•t^•-^c43^t^^^Kib15Jfig;^j:^S:^^SlJ(;)figffl) 
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[ 0 2 7 9 ] 

yt^mm^:f5mn. ^^^it-^mumift-m t (d mm \zm^-^ ^ ^ t '/)^x- ^ ^ o 

^mmjsc^^^mmtiz^'oT^m'^nxmfi^m^'^nrz. ^mi&^^rz\ttytKm 

—D^m^T^o m\^m(Dm<Dm.^}it. ii)V(Dmf&\zj:^x^^^o 

^unxm^^^mtzr t . i^m^iz^^ . v!^^ < itt^vri^izm^Ln^ 

, ^tz\tmiffm(D 1 &.±(D^i[&mxo:>m^^6j:zsxmtz}ftmytiz:^\^f^mit\zj: 
o T m ^ n ^ o 

[ 0 2 8 0 ] 

un ^ m ir^x (D^mm^^^^-r^rz^itz^mm-ny^-^mm x h j:i^o 
m 5 \z Tik f ^ mm -^1 > - (r> - M m m m \t . i^±(Dii^mmm2 2^m^rzi&. 

m 4^ m ih i^x ^ m . n^mmmo) i . mi(D^m^(07^7.h\zmmu 

U,m (chemical reagents) . x. . m m U m m ^ m ^ X :^ 0 . n D (D m M 

m<D 1 . m2<D»m^<D^^{zmwuum^m^x\^^^o m.m (m^iiit. 
^itmyzmit'm^j:zf/^rz\tm2<Dm^^mm) m^^m t \^ x mmm ± 
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[ 0 2 8 1 ] 

^m@ir>it-ti> ^ II: t L T # ^ n ^ ^ ^ (readings) c?) If gf ^ efe ^ T ^ 

[ 0 2 8 2 ] 
[ 0 2 8 3 ] 

•DTfe^S^fliti. 3l^t^itRW;^#<, *5l-5mmT*>^o dcDcfc-^^ci:^ 

SomSti^ 2%i^T<7)^fP (variance) T^BtCf^fiT^^o L:?!?^U;^ci:7!»«b. 
ljLtm*«Oi!l^i|gf?^Wl-i5l>Tti. m3<7)^ffi/?«. ^ fz ^ ^ ^ \ ^ tz 

\t2 ^ r\^^ ^^Z, t.i)'^^)^^^t:f^^ . ± izn CD J: o t:: . 1^ if^f ^ (D JP ^ . ^ , ^^5 

0 — 2 0 0 umCOiifflT^^o i^.J^frH-T'SSigicD^JPfr^, 5 0'-2 0 0 n vci 
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[ 0 2 8 4 ] 

li-So m'^(D't>'^-\z^}tf^mmnmx<Df}^mmmtnmmt(Dmmmm<D^ 
fati. i^mmm:i^<^zM^nmf)^^ #m®*tKt3i^-cDx^-it-2 8$:#uT* 

[ 0 2 8 5 ] 

mmM(Dm\^m(Di^mt:JEm\zmi^r^(o\zmm'v^. y^X(DmiA\zhmm 
7^cC^m®-tr>-ti--<^ — t?ij^;icti^To z <Dm\z^\^^x {t. 1 r:>(Di^ mnm 4 2 
^mih^m^tm7tmift'm:}^^zs#mih^<Dm2(Dmi-^mm mm 
) ^tiATii-So i^mmm4 2ttn\zn}t^r^Mmmt(Dm\z^^ii^&mL 
xhjz^^o m<Di^ mmm 4 4 mm±\z. i^miti^mitmyzmifYm^m ^x 

m 2 <Dm^^W}m\tm :^x ts:^^ . c cx ^ . z 2 mmi^\t. f^mm 
m4 4t^njfznmr^timmt<Dm\z^iSL«^mxx\^'^xh<^\^^o uMizm^-f 
ibn^m3<Dii^mmm4 6itt. mm\z^^Lrzmi\:m7€mif\^m^^zsm2(Dm^ 
^®j^j^tix.T4-o^-r. i^mmm4 6t-^n{zMJt-'r^Mmmt(Dm\z^u^ih 

(?)»2com^^®}?f»j^«EfflUTt)«^T#^o tzfcL . mm^f&^^iti^mmmiz 
mm^ti^t\itm^^nt^\^^o < -d-/)^ (Dm\z^\^^x \t. mMnm\z-\rj^umm 

. mitMTtmitm^ J:zj^/' t.rz\tmmy)^m\mm?^\^:^ ^zsx ^rz\tun 
^^(Dm- (Dunrnxm^^ ^m^mjm^xizmmnm^mn^^zmWiLt^i^^. 

[ 0 2 8 6 ] 

unmxmiz^i^ - fjimit^mxw&r ^mit^MTtmift-mizmmr y-^ - 
(ommift. mm4 2^^zf4 4\zi5:m'r^^m^mizi5\^^x. m^iziAn^tmn 

^m'r^:itiz^'oxm\&x^^. mm 4 4 \z \^^x \t . m 2 (Dmf'f^mMy)\w 
ui^^fzisb . im2(Dm'f'f^mmf)^Ai:^^x$>^hfR^r^t) i^m^^^tmrn,^ 
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te * 'ii^ < o a 7c . < -o f)^ ^tmitm) iz $> ^^iti^Timitmomn.^ 
J:zs / ^rz{ti^ m mm tMmm<D m^z^}f-f ^ it Wi^m it mjcm it- m<D'<im\z 
SHUT, f)^^m'r ^ . mmi^^mn^) « (d^ 2 (Dmmn iz 

X mmm ^ m^j^T ^ ^ ^ ^ m 1 om^tim't mmT ^m^^^ ^ ^\ 
T, mitm7€mi!\'m(Dmit^m.\zmmLfzmm^mm^\zm^r^z.ti^<^u/ 
^rzftti}:m^mitm7tmiftm^zi&mr^j'^y^^yo> \^mm^m^-r ^ :z tf)^ 
T^^o z <D mmiz J: 0 . ^m^(r>j6m^^ifmm^<Dmmizmm-r^mmitth 

m^ti^mo:>pjsm<^ni'zmm'r^mm^xh:/)^i&u^n^o 

[ 0 2 8 7 ] 

unM(o m^\t . mm 4 6 {^rz\t. ^u^i'f)^^tEVU\^^mm 4 2 . 4 4 <d 
rtif)^) t^ti\z^a:--r^^mmt(Dm(Dmm^m^. tff^i^<\tt\^^t^t<ii^mi^ 
^ L u i^^m iz . m^r^z.t\zj:^x^isb^n^. mmi^cDmm^mitt. m 
m<D^mu. mmmcomm . ^j:zsw-^mi>z^&-r^!^m(Dmmm\z&:^^n^ 
o ^n.(ommm\tT^x $> ^ Tziib . -^iz. z,(Dmmi^m(Dmm^m\t^\:iny 
r ^ ^ ^ {^rz\t. mm tnmm t (Dm\zm^f)^^iEr ^ m^^ t Aj ^ 
(D^f^mcDmmmf)^^ 7 s x ^ ^ t o «imx ^ mi 00-1 0 0 oen:?^^ 
FT^'&)c j:oT. mm<Dm:mm{t^^x^^rzi^. mmticDBm^m^m^ 
T ^ z t\z J: 0 . m\^^(om:^^mi--s%<Dmmi^xm\^'r^ctf)^x^^o 

[ 0 2 8 8 ] 

®iR«(DS7L«:S(ogti. mm 4 4 im2(Dmf-^mM^m^T\^^r^\^^) ft 

^wzmi^-^ ^ timm. t (Df^ (D . (D ^^.mm\k\z^\-f ^mm^m^m^^ ^ :z t 

mm^m\tm \^ < mis^-t ^ o m^<D^^m^ ^xs^nttncomm^m^wi^-t ^ 
h\z^^ . mmm<Dmm^^n^i\5L^i^(o'&^{^m^'^^^ tt^x^ . ^ x 
\zK)Z>^mm\zi^n ^ :z tf)^x ^ ^ . 

[ 0 2 8 9 ] 

SUcoiim^^<twi5ViTt>. ZLti^cD^jr^ i-^Uio^. m^f^^ (critical com 
ponent ) <D^#ffiTti^tt'5#m^Mc^S3^*5J:Uf^-n^ h U — \z J: ^ M^) 
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5g ^ CO ® H T ^ ^ o -^J X. . # H ^ « ai] ^ M -r -5 m S ^ 1 T 
[ 0 2 9 0 ] 

fz <D ^ mmT' ^ ^ z. t f)^m^ L m ^ ^-i i^tx^ ^ ^ o misA-isct^ 

mffi5 0 2:^^^jeiJ$nfcmiSS5 0 0$:^LxTt.^-5o «?IJ^«. ttStt^Mt^S 

^rz\tw\m^my'-'^ti^^r:>rz:p^^-^-5 0 4 (miss) /^^misssoo 
^f^^m®5 0 2 (D \zmf^^ ti. m i^iz^f^^ ntzM 5 o e}::^:^^)^^^?!?^ 
ti«$n-5o E118C immm^ ±i>zT ^ fz^^ . iai8A:fe<j:t;^i8Bt;:^-r^ 
«s^teH) (c^Tct^tc. m2mmBos{z{t2'D<DMmm5io. s i 2 f)^ 
aiM^nr^i^c l'^<a>^^^D^?^J{I43liT^i. «5 0 e <d xu 5 1 4n^t>jai.i>fct 

mm 5 1 Oti. t>-5-:^<0*f®«i5 1 2<D^>U<th2m. it^' ^ L < {t'>tJi < t 
[ 0 2 9 1 ] 

±>'^-f)^m^xmrz^n^t. m 2 (DMmm 5 1 2 tf^mmm 5 0 2 to:>m 
(Dm ^ ^mmr ^ :i t \z J: ^ r . ii>'^-iftmmm^^^^(^^^z:tf)^x'^^o 
m.wf)^m 2 nmm 5 1 2 iz m-r ^ t . ^o:>nmmt)^^(Dm^y)^mit'r^\t-rx^ 
^ o m^\zm L fz m ^ t i. X . m m2(Di^mmti^mmmso2t<Dm 
iz^ii-f ^mf£. mm. i&tn. <>e-:$^>x, ^rzJftmm^my^^m^i ^ o ^ 
^ ^ m m ^z -iz > ^ - ^ mm L . mm. mm. ^>fcf 

- y >x. ^rz\tm 2 ^m^m) (Dm-fiU unm(D^m^^^TLrzct^7F:rm 

[ 0 2 9 2 ] 

znizi^io^mmmm\z^^^x\t. nmm^^n/mrz\ti^mmm^2si±(D 
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^\z . myfkmmitt. i^mnmi^<kzfnmm\z\t^. unrnxa \zn l . ^ o 

m\z &:m L r ^ o 

[ 0 2 9 3 ] 

^1 9A'-'l 9C43ct?J^2 0A'-'2 0Ctr^bTU^^ir>it — J:-5)^<i:ffllJffi5SiB 

t>ctu^o cntzj:o. m7j^mm^j:o±mmizmmi^tc^mx-. mm mi)^i^:&\^^ 
r ri(Dm^^ ^ hun'^^^m-r ^ c t'f)^-^mizfj: ^ o mm^m^±: > - \t ^ tz 

[ 0 2 9 4 ] 

-mmmmiz^i^^T \t. wSimM-/)^^^^^^}tz%m^n^<D^m±'r^tz^. s 
(D n X ^ mmm ^ j:zs y ^ fz ^tm ^mm^ m . un^cD^mmtt^m^^zs^ 
«^TB#^^ai-r^o ^mmmmiz:^\^^x \t. 2o(Dit^m@^. s:fec^?c*/# 

[ 0 2 9 5 ] 

m <D m\z ^ \^^T \t . ^n/^mmm<Dm&\tm^x$>^xj:\^^o s ^ (Dn x ^ 
mmm^x<DmiiLf)^m^. m^i^ioyx^^m-^s mMm<D^mf)^m^^n^t 
. ^<Dmi^\zj:'DXf^mmmtmi<Dn/'^mmmtf)^mn.Kiz^mL. 
i)^mm:H^zsmiftmtKm'r^zt\zj:'DX. mi<DM/mmmmm\zmmf)^m 
n^o mi^y)^m 3 (Di^ X mmmm\zm-r ^ t . mi(Dnymmmm(Dm'^tmm 
\z. m^^y)^mrz^nrz:zt^7jkTm(Dmmf}^m\^x^^o m^mo:>^m:f)^^T 
-rn«, 3'D(D%ixmmmm^mmi^'^xh^<. ^fz\tzn(^(Dm^^mWL 
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[ 0 2 9 6 1 

L < y mmmi^ t L T i^m L X h ^ o misA--isc\z^i^rz^mj^m 
iz^i^^x \t. f&^mffi5i2^i, i¥mmmb0 2\znL. m 2 (DMnm^fz\ttn 
/ ^ m m m 1 X (D mm ^ m fz r o j: oiEmum^m^n^rzisb. f&^ms^fp 
mmmcDi^^^^ ^mtzMi^m^ ^ mi(Dtimm^rz\tny^^.mmtrFmm@(Dn 
j:onrzmmmt^m.^^it^ (^jx.«. imn^<^zsy'^rz\t^^mit) :i tf)^x 
^ ^ o -mmmm^z^\^^x \tt. m^mm\t. nmmmrz\tn/^mmmt^\z. 
m2(Df^mmmtLxf^mi^xhJz\^^o m(Dnmi^m\z^\^^x m^mm\t. 
m2 (onmm^rz\tti/'^mmmt^\z. ^2(Df^mmm^iyXi^mvxhJ:^^ 
c ^ ^ \z^^] cDmmmmiz ^6 i^^x \t . m^mm\t . m2(DiiFmnmt^\zm2(Dti 
mm^rz\tny^i^nmt Lxi^m\^xhJ:\^^o 

[ 0 2 9 7 ] 

± - ^rz\t±i >^ - mmmm\t. mi^mo:>^mf)^%Jiyrzct^mmm{z 

^ > m fzittmn^mn) ^ is ^ t t t> j; o < -o^^com^z^^^x i^t. -t > it 
- 1^ Tz > ^ - - y - . m^mmf)^ mm^'^<D^m$>o. ^rz\t^^m 
bti. m ^ ^ 0 ^ m f)^ % T fz z t ^ ^ h X ^^-^ m ^ ^ 0 ^ m i&T ^ J:: iz m ^ 

mti^mmmx^±Lrzm^(D^m<Dmihizj:'Dxtt^^^o 

[ 0 2 9 8 ]' 

o z, <Dis[\m\t. m^.mmT^(D^>'^-(Dms^rz\t±>'^-^<D^mii^<Dmm 

^^tsm^(D:^m\z^Dmf&x^^o 

[ 0 2 9 9 ] 



{ 100 ) it#«2 002-52675 

Z tfi^T ^ ^ o < 'Dt^CDm^Z^ir'^X \t. 0)^lSf3^ ^ «lSBiaS;&^^5-2 0 

m^tm.^'c < X h <k\^^f)^ . ^'i'v-^rz}it^>^\z-'^m(Dnttmrz\tmm^ 
wmr^<ko\zr^. 

[ 0 3 0 0 ] 

(D mm miz ^ ^ ^ f,z^m ti\t-f i^n^ o zn ^ <Dmmm\t. z 
ti^x (Dmmiz J: o-['^izmm^nrz^^m(Dmm^m^r^ z t ^ mmr ^ h 
<Dx\tu\^^ o :^mm<Dm.^^(Dmm[Hx(Dm^\t. mmm i^zittm ^^^x ^ ^ o 

[ 0 3 0 1 ] 

m 1 \z^ I. fz mm (Dmmmm.iz ti jit^ ^ ^ X ± > ^ - ^ m fzo f^mmm^^ 

f)^ 0 , 17 5mm,itg7!?^2. 5cmX$>^tz.f^lcm<Dm.m^^T^m^ft^ 
1 2 ^ ^ a ><D tl - > /-^ y \^ ^ . 'r^y'-y^J]^A±\Z7.^^J'->WW\\^fZa 

( < > X U - (iDSulayer) ) X. ^ M & & M L fz o 
[ 0 3 0 2 ] 

mm^x^m^nx\^^u\^^mmm®(D^^L-m^. 4^m:m^<DmitM7tmiftmx 

^tjJl^^Xh^)— . 396:51 1 (1995^) ( Taylor etal., J. Elec 
troanal- Chem. , 396:5 1 1 ( 1 99 5)) {z %^ WL ^ tl X ^ ^ o \z . ( 1 - b' 

^^y^y-JU) ^Os (4, 4'->?pth4^'>-2, 2'-et::U>?>) , C \ ^ t 
mit^ . ^A\Z. 4^ U X ^ U > ^ 'J n - Jl- ^ U '> >^ Jl/ X - ^ jl- ( P E G D G E 



( 101 ) 4**2 002-52675 

^iBSL/;^Co x^-'U--^, 7j^U7^h^:7;i':tDx^u> (ptfe) STfeO 

. il$H*^ 0. 040mmT^o;^o 
[ 0 3 0 3 ] 

. -r ^ u > (Tetko NM tex ny 1 on 3 - 1 0/ 2 ) S T ^ <. K JR « « , It S 5 
mm. IP^O. 0 4 5mm, ^ ^ m i)^ ^ 2 0 % X* ^ fz o Sl^tSl^COKs^^*^ 

KiR«tmSO^^£*5J:t^4ftt75^eSffiLfcc fiil^^Ji^, iag4mm 
^JT'I^^M^n;tmffi^®60H^) . J¥$ 0. 0 4 5mm {i-^a>^i^i>^CDm^ 
) T ^ 0 , ci; T |g 0 . 5 7 M L T ^ o o C <D ^ m (D m 8 0 % f)^ ^ U > 
T^iS$nT43 0, ^i6 0(;>2 0%;;^>^:l--rD>®iRtff^C0^7LT^^o CltD^*, 
^]^i«I^C?5KPKO#:«ti>$^)0. lluLX^-ofZo 
[ 0 3 0 4 ] 

^^r^m^i2^^a>(Dmymitmm^:^^'j->wwiLrz. m^o, 17 

5mm, 2 . ScnKD-^^y-y^fJVAXmiil^fZo 

[ 0 3 0 5 ] 

[ 0 3 0 6 ] 

f)-^ ibwzsx i^^fzo ^ > >^ ^ X ^ y h ^ mm L . f^mmm^mmt Lx . if mm 
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m t n / P mm t <D m itz 2 o omvo^m&mi^iKi^fto ni^m\zmm^<Dm 

SS 7!>^ # ffi L. . ^mi-^ tlfz ^ z> \Z . K 3|bKD ^ ffi T « ® Pel l;: S Sit frl ffi 

n /cf t!?^ o Tz. 

[ 0 3 0 7 ] 

iz^ ^^^f ^ nrzo unmf)^mrz^ n. wn-^^mm^zt^m-r ^ t . mmmizmmf)^ 

r ^ t. ^ )v ^ - 7s )v zi / ^ ^ h > izmnm it ^ nrz . ^ lx . mitm 

Ttmiftm^ X ^ ^ i^mitmit^ 'L-f)^ . jv :3 - :^ :t =^ ^ - ^ ^ n urn it ^ 
^^rzo 'Aiz . ±t^:t X ^ o ^L-f)^ . f^mm.m't<Dj^js^\zj:^xnzsmit^tirz 

0 :in\z ^ 0 mmi)^mn^f)^ . :i (omm,^ ^ - u ^ - ^ - ( EG&G Princeton App 

1 ied Research Model # 17 3 ) T S!J ^ L . m^^zm^LfZo 

[ 0 3 0 8 ] 

mm.it^Km^ . 9 5 % ^ m ^ ^ ^ jv - 7. f)^ m n ^ iz mtz ^ n rz :i t ^ ^ -r 
^'^^mcom\zmm-f)^m'r ^ ^xm^-ftzo - ^ <d m ^ :h tz m mm m iz ^ ^ x 
m ^ tifz MM i^m^m^ . mm.it^Km<om\zmML tzmnm^^i^fz. z.<r> 
mm ^WL^(D ^ )v zi - 7sm^\zt^ \^ X r u y V \^ . ^mu^v^^^i^ tzo 

[ 0 3 0 9 ] 

A X IS « it ?S (7) ® ^ S Jfil ft ( Baxter- Dade, Moni trol Levell, Miami 

,FL) ^ \Z^^Wi&(D ^ )V zi — 7. ^ . 3-'2 0mM^;^3-XOlBfflT'&t^JSSE 
COO. 5mLTU=i— h^fflV^T. -t>it — ^-T^Xhb/io AXBu3«M?^ti. * 
OJ&(7)rg'&tl<hL.TiiMUfc : 1 2 6mM(;)NaC 1 . 2 7. 5mM(7:)NaHC 
O3. 2. 4mM(?>KCl> 0. 5mMcr>KH:PO^, 1. lmM<DCaCl:- 
2H:0, 0. 5mM<7>Na:S04o 
[0310] 

(7)7^xhffl^«n43i^T, ^ )vzx- T.com^i^m^zm.m'^nrzw-i^mm {m i \^ 

^J-%hmU,m\Z'D\,^X<om.^^m-r) T^O, 90%lz:±0^rp^ (9 ox rise t 
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ime) itt . ^)Vzi-x<D9 0%^m%^MT^(D\zm'r^f^fS^^^^T^o — 

> it - g t!?^ ^ ^ n o 
[031 1 ] 

1 ] 









tm c&> 




4 








6 




IB^S 


«n.M^j|^:j-;^/«*a 


4 


48.4 =k 4.9 






6 


96.1=1=12.4 


36:1:17 




fi 




56 lb 23 




4 
















3 


4421:4.8 


44:fe 8 




3 


218.2^ 57.& 


72 ±21 



[0312] 

y>i^=i-xsis<7>¥i5iffl^<a^ieJL±co::&igst3aTfrii6, m,mu^%fz. 

^8 13, ^lC0^Jl/a-X/Sa?^cr>5='-:$^tcMT^«l*SI^^-ro 1 5. Om 

T(/ifc7^c56. :ia)it^;:?^b^nLfco (10-2011114) 

[0313] 

— ^^.^^T^ — V^T. 5#, 622-'627H. 1987^ (Clarke et 
al.. Diabetes Care. 5. 62 2-2 7. 1 98 7 ) \z ^ m ^ ^ tl tz. m 1- (error gri 
d) ± r a h b ^ 1 O 5^ - ^ ^ ^ T ^ o ^ y M^X^ fz ^ )V - 
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^i. fz ^ )v z2 - 7. mm\t . m s (D ^ mm ^ m 7 (D ^ - ^ iz m X ^ )\^ :2 - X 

[0314] 

f)^sm^. 3 %f)^ c mmitz^tEL fzo c mi$. tm^-^ nrzmm. o m (reading) 

it. fz fz I -::> fc^^ T ^ -D rz o c (DU^ 0 . w usa ^ m ^ ^ n . m 9 \z ty^^ 

zSBm^\zwfEvrzo 

[0315] 

OslM^(Dj^S:«, ±TC0Os^)S7t:L.. :k \z U.n m U X ^ )V zi - 7. ^ ^ 
L ti: \^^mm ^Xm^^it-t ^ C t i^Z J: X L Tz o ^ CO * , 5 9. 6 ± 5 . 

4uc<D^mf)^m\m'^rirzo z <Di^mt . & i iztt^ l tz ^ )v n - 7 ^ l rj:\^^ 
mmmx(D^^t<Ditigt\zj:o. o s 02 0 %^mi)^unm xwiizmTzmxWfE 

^ ^ A (D^.m(D 5 % ^mx ^ ^ o 

[0316] 

^M«^]lTai-^/^fecDa:I^<ttc«l;«L.fc-tr>if-^€efflL., tt^«5Kl::MT^ 
ati. 7>?.n>il/fc:>m^. 7-fchT^y:7x>, 43ctt/m^t&T^^o ;inb- 

mmm^t. ^:ky com o x ^ ^ o 

T 7 Zl )l \f > m & : 0 , 034-0. 1 14mM 
yirhT^/:7x>:0. 066-0. 200mM 
(^AH^) :0. 2 7 - 0. 4 7 m M 



( 105 ) 1*^2 002-5267 

— . 7-;i/. 1994^, 2210'-2212H (Textbook of C 
linical Chemistry. C. A. Burt is and E. R. Ashwood. eds. . W. B. Saunders Cc.Phila 
delphia 1 9 94, pp2210 - 12) ^ D o 
[0317] 

SwLT^ofco +100mV^;^fi+2 0 0mV(7)m{4^m @ K H ^ iO L o 

m !^ n (D ^ m m ^ n tz m n t> ^ mmmcD^cD (r^^cct^-^. 

a ^ ^ W b ;^cj: t^O ?g b b n ¥ /N* ^ ^ ^ > K m St ^ M L T . ¥ 

mM(D^;i/=i-xs s mum I 0 % ^ n ^ m ^ t itm I. . if^mmm^z^m-r 

[0318] 

[^ 2 ] 





BOdV) 


n 




«SE®4mM 




0.114 DM rxPJ>l::>MK 


100 


4 


0^ 


2% 


<1K 


0LU4inU TXa^l^>M 


200 


4 


-0.5 




<1H 














a2iuM 7"fehr?/7X>' 


100 


4 


Q.1 


<m 


<1% 


OlmM 7'*hrH/7x> 


200 


4 


1.0 


5K 


IK 














0.47 mH fitttt 


100 


4 


6^ 


30% 




0.47 mM ISUttt 


1 200 


4 


18.0 


90% 





[0319] 



( 106 ) !ttS2 0 0 2 - 5 2 6 7 

w\tz^r>rjj^isbtzm^tjim^m^. iz > -^^^ - <d ^ jv :3 - x m <d ± x m l 
^\ < u a L r ^lE-r ^ z t \z ^ ^ X m itx' ^ ^ . mm^mm (D 0 . iomM<D 
mit im^mm.m&<Dmm{tf^A^^xo. 27-0. 4 7mM) ti^sr^^M 

[ 0 3 2 0 } 

(If^K.. ^-ifi«s) 1 (D + 2 OOinV<Dmttt*!-H^WtC+ 1 0 0 m V <D M & ^ ^ T 

mm V rzo s^^^. TiEco^343J:r/^i 0(oy^:7tc^bT^^^o 

[ 0 3 2 1 ] 

[S3] 





n 




m 




4 


21.7 ±6.2 


14^9 




4 


96.9 ± 


24:1:6 




4 




26dbfi 




4 







[ 0 3 2 2 ] 

— xm^ntzmi^m^tsyy^^- (factor of five) ^ M L X tz o ^ h> iz . 

)\, zi — \^ a - if ± > - \t i&m X m T ^ fz . ti^^ Kit-o) 

i}^i&mrz. 
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[ 0 3 2 3 ] 

»E r -5 -L T #^ # *f s U o 

[ 0 3 2 4 ] 

^fz. ^ 2 {zmm(Dt03^i^m(D^mi)^ :i<o±i y - \zmmx ^ ^ ti^^T 

. ±T(Di^m!^m^t. mfi:i0 0mVf3 43V^T, SmM^Ji^a-xm^^znLX 
[ 0 3 2 5 ] 

tf )V X ^ Mk . -r>^. #MF- 1 0 2 5 (BioAnalytical System. Inc. #MF 

-102 5) ^ m \^^r mi^L fzo yu-iDvcDmm^^itmTtmif^'mx^mi^. 
mmm^mnrz. z<Dm^. mitwytmiffm^t. tj? u ( i - tf - ;^ -r ^ y y - ju 

) t O s (4, 4' ->^^h^v-2, 2' -ftfUv>) :Cl:<h'g:. 

y-jv-^sesi 5mmiz'tx^^Aim(D^mx^it\^r±i&Ltzrs^)'^-x$> 

-> Tzo ^ zy ^ - if ^ U X ^ U > U n - ^ U V >^ ;W X - -7^ jl/ ^ 

L.T5}^UV-t^«^it;^Co miftm^t. tSS^5 0 0Mg/cm = , ii$5Tm 

^y^^mvtz (track - etched) ^) io - ^ — h m ( Osmon i cs - Por e t i c s # 1 0 

5 5 0) xmi\'m^\kw.i.rzo ^\^T^(Dm:±.\z. is^^^t^^js-r^aii^^^^^*^ 

^'SB.W.^^tS. JP$5 0Tm (jtxm) (D* — cOX-^-tl-— :^'X^^yh (BioAnaly 
tical Systems. Inc. tMF- 1 06 2 ) ^mmi^fz. :7 p - -fe # m S ^ <t ffl ffl 
m@^-&tr-tr (BioAnalytical Systems. Inc. #MF-1005 ) \zmnn. -fe > it 

[ 0 3 2 6 ] 

IS'^^t^. ^«^^S^JT^S^S^n;^cO. 03 1cm = (DSffi«^Wr^ 
m®^g^ttbfcJP$5 0Tm (wm) (X^-it-:^X>!r^yK(7)JP$) OFlfiffI 





( 108 ) 
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L ( w L ) T ^ o o 
[ 0 3 2 7 ] 

mffit<DHtr. + 2 0 0mVC7)mffi^BlilOb/!:o Ctlti, S^^^^^T^^^T•- 

h<Dmt^^\^m:iT(D\z + ^rj: m'&i t ^ ^ o 

[ 0 3 2 8 ] 

h f)^n^mitr ^ ^-v . rut^t>^^LrzMn^m<Dmm.i)^%^n^j:oi,zr£^ 

T izmm^ tl ^ ^m&^mm (differential current) ^«5fL> ^ ^ - h (D M 



:z (D T y ± \t. 'j>^^^5^-hmmi)^l. 0, 5. 0. 43cfct/10. OmM 
T ^ ^ ^ ^ - h ^ ii^ ^ ffi T o o 7 -tr -f T Sy ^ ^ n S . n n 
1. 9. 5. 4. 4oJ:a^8. 9 m M 1: $> r> fz o 
[ 0 3 2 9 ] 
( ^ iS «SJ 5 ) 

[ # U ( 1 - f - ;i. ^ a ^ y - ) It U O s ( 4 . 4 ' - ^ h ^ zy - 

2 . 2 ' - e f u > ) = c \ '''' (Dmit^m(Dm\^:i 

-r^UX (Ecos.ennsor Ltd. , Long Han bo rough. England) ctO, r:^®||{§gi/^}t 
T^ffi (large area disposable electrode) j <D =E )V ^ 'X: &i iiZ X ^ L ft 

o ir>it-^i. \s\ — ^ ± {z w iz^m ^ titz i'f m m M . ^mmM . ^ jzzstim 
m i^^fzo Hf mmmm (o. 2 cm-) 4Dc=fc:i/Mm®ti. epmu/cM^t 



[^iJ^T^-h] =Q/2FV 



( 4 ) 



( 109 ) #^2 0 0 2 - 5 2 6 7 

V- )]^) tOs (4, 4' ->?;^h4^'>-2. 2 ' -t'h!U>^>) ^ C \ ^ . 
U X 5^ U > 'J Z2 - )V v ;i/ X - -7" ^ ffi T :^ X ^ A U ^7 - ^ ^ 

WiL . i^mmmt^mmmt<Dm\z-^2oomv<Dm&: (os (in ^^e>os ( 
III) Jz^^r-i)(7)(c + 53^/ci:mfi:) ^EPirab/co 

7tmiftm(om7tii.^zsmit\zj:^x. ±x <d o s ^ o s (in o s (iii) 
ic^mr-sesTc (mc) (dm^ f)^m ^ ntz . i^tzfi^'DX. mitmytmiftm^ 

LX l^fz . 

[ 0 3 3 0 ] 

(15 M ««J 6 ) 

[ 7p U ( 4 - t' n ;H:: U > ) t #g >(b L. O s . ( 4 , 4 • - >c h 4^ -> - 2 . 
2 ' - h: U i/' > ) : C 1 * ' * ' (7) {t: <D ffl ^ ] 

ffl « S -L c7) ^ >fb M 7C ^^ i^J ^ . # U X ^ U > ^ U n - V ^ U V X - 5" 

12<1=&WT^, Os (4. 4'->?p<h^->-2, 2' -b'^Uv^V) =C1: 

ii>it-^2i@*g^u/c. 2m(0't:>^-(Dmm^. ^ u x2 4 m m ^ it ^ 
fzo :kiz. mm^mmmmm\zm:\^. i^mmmtmmmmt<Dm\z+ 2 o omv 
(DM&i^wmLrzo 

mm^o)miSL<D^mizxo. 2 m<D-t {z:s^{r^x . 2. 5 t c ( u o 43 

j:zs 3 . 8TC i u c) (D f)^ ^ ti^ nmm V fz o t (D'i^(D^ it i^7t mitt- m<D 

MtC^ ^UMit^Z Jz 0 . 2 7. 9TC (uC) *5^UC28. OTC (mC) COfe 
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[ 0 3 3 1 ] 

it^ . ^ <D ^ )v a - X m ^ m m ^ n ^ o 

[ 0 3 3 2 ] 

>± y hx^m^m^^Ltzo ^mm<Dmm^^^^zs^mm(D'smmmi>z3 o* 
^m^^ y >ii y h 7.y^ ^ -y C7 ^mmiyrz\zhf3^f}^t^ . ^mm^t^T^y^ ^ y 

^m<D^ll\t. ^^UXiJ'p — vy±yh (Pay less Co lor Lancet) ^rffll^T 

^^m^Lx^<Di^m^^^rzo ^::^y^^y^^K>m^ntzwm^rw,(om4\z 

^ L- T -5 e 

[ 0 3 3 3 ] 

[S 4 ] 
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CnU 


(nU 




1 


180 


190 


180 




280 


ISO 


SOD 


a 


170 


120 


310 


4 


180 


100 


300 


5 


100 


210 


60 


6 


50 


140 


aao 


7 


90 


120 


220 




130 


140 


20O 


9 


120 


100 


380 


10 




100 


320 


11 






280 


12 






2£0 


13 






280 


14 






280 


Avff. 


138 ± dBnXi 


140 ± 40 nL 


284 ± aSnl' 



[ 0 3 3 4 ] 

it^\)jL7.'f)VmW.±^\:i^^y7^V^'iy^ (Graphite#G4 491. Ere on. Ware 
ham. MA) ML. Hy^-^mj&l^rzo 5. b u B / c m ' (D [Os (i^/^ 

:t ^ >- t: U > ) i \^ )l ^ ^ ^ - )l) CI] C 1 <h > 23. 7 M g / c m 
'(DPQQyjl/=i-XT^t:KD^-:h--tf<h> 18. 2Mg/cm = <D^/r:;i.FSO 
( Zonyl FSO : 1^ & iSIl) ^ M ffi tt SI ( E. I. duPont de N emours & Co. . Inc. , 

Wilmington, DE) t <D m ^ ^ . m M ® <D - u ^ \z mm L fz o * , m^i 
^^^m\hr ^ J:: \zmm L fzo ^lt. nmm^m^rzm2(D:if^^)x.xT')iy^ 

y ^ )V A ±itZ . Ag/^AgCl-r>^ (Silver/Silver Chloride #R4 14. Ercon, 
Wareham, MA) ^mmLrmf^LTz. Ag/AgCl«mS^. PEGDGE^ 

m X mm L fz ^ jiitt's ^) {\i - )u ^ ^ ^ v - )V) m i o o u b y c m ' \z ^ 

[ 0 3 3 5 ] 
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(.mmm 1 0 ) 

f)i 0 . 90. 180. 270. ^ JzZf 3 6 0 m g / d L <D ^ )V Zl - 7s / mm 

ill] ^ b . iJ?^ ;v n - X n M r ^ fjj ^ m & ^ ^ L. T o as ^ m . # S ffi 
[ 0 3 3 6 ] 

immm I i ) 

:i^UxX7^Jl/Sffi±tl^^:7r-f h<>^ (Graphite tG44 91, Ere on. Ware ha 
m. MA) ^91 Mb. -t:>it-A43j:O^B€:fl^^gbfco -tr^-tf-AirKUTfri. 8 
. 0 fx Q y c m' (D [OS ( ^ tf If U > ) , ill zi)V -i ^ y - )V) 

CI] Clt. 34. 7MgXcm-cOPQQ^Jl/3-XT'tHpy-:^--tfi:. 
26. 6ug/cm = C0^/-;l.FSO (Zonyl FSO : IE® ffiS) 1^ ® ft j?J (E. I. 

duPont de Nemours & Co., Inc.. Wilmington, DE ) t g # ^ , f^mm&O) 
— ^j^^zSMLTzo ±: > - B \zm V T \t . 24Mg/cm = CD [Os (v^;?^^:t 
^ h' b' U > ) : ( t: ;K ^ y ^/ - >^l- ) CI] C 1 <h . 1 0 4 u g / c m = CO 
PQQi:?';^n-X5^tl^ny-:^-iri:. 80ug/cm'coy — >»UFSO ( Zonyl 

FSO : S^ISS) ^ffiSttffJ (E.l. duPont de Nemours & Co.. Inc.. Wilmingt 

on, DE) to^m'^m^^ i^mmmo^-^^izsmiyrzo 'A\z. 2 o o um<D 

^ J:: ^ \zm m L rz . ^LT> nmm^m^rzmzcDyi'^^jx.x'Tji^y^Jv/^^^ ± 
iB^iEttttif5^-"ro±fr IS tt rzo &-tr>it-(?5^mMti. m 2 (d ^) ji x ^ )i< 

y ^ )V }l\Z . Ag/AgCl<>^ (Silver/Silver Chloride #R4 14. Ere on. 
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Ware ham, MA) ^mm.'T^^itlz.Ji^rmj&Lrzo Ag/AgCl*tm@^. P 

[ 0 3 3 7 ] 

(mmm I 2 > 

7. h L fz. m I 7 {zi^ m L X ^ . m. n \H \z i^-f ^ a: m it mift^ 

Mcom^mim^^^t. ± y ^ - 0) m^mm-f)^ m < rz . 

[ 0 3 3 8 ] 

(mmm 1 3 ) 

[/jN#:fS-t:>it-(7)ElJ5KWiE«iS] 

*IIJS0^JC7)-t>it-^. m 2 4 A , 2 4B. ^<kTS2 4C{Z^Lrz^^m<Dm 

mmmi>zn -^^xmf^i^ fzo ^mm i 1 xm^rz ^ o \z. ^mf^mnm^ . ^ 

U ^ V ^ X (MelinexiSS) tH U x X 5" :7 A (DuPont. Wilmington, Del 
aware) ±\zWB\V fzo ±l2j^*mS^. 18Mg/cm=<750s [(MeO):b 
py] 2 (l-lzzzjl-i^yV — )V) C [ z t . 162ug/cm-CDGDH (Toy 
obo, Japan) t . 1. 3 5/ig/cm-cOPQQ (Fluka. Mila, Wisconsin) t 
. 6 0 /X g / c m ' CO y X F S O (DuPont, Wilmington, Delaware) <h T « S 
Vfz. SSifeti. 1 8roiaffi43j:tJC5 0%Offl^ilSTTfPfflmffitc^^L.;^c 

o ^m^!^n (iP^soMm) fes^n;'^csss®^it0ffl^. mm o . o 

[ 0 3 3 9 ] 

IIJSfi?i]llTai^;^Cct^(3, 2-::><7)Ag/AgCl^/#H^li@^,m2(D^ 
U ^ 7. ( Me 1 i nex : ffi S ) 4^ U - ;U A ffl JS'J L o , y ^ )V ^ 

^ rz. 1^ y mmmm^ . 142 us/cm '(d^^^ju it 

V — )l t . ISiLig/cm-cOPEGDGE (PolySciences. Warington. Pennsy 
Ivania) V zi )l F S O t . 7 m g / c m = <7) — F S O (DuPont. Wilming 
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ton. Delaware) J: 0 ^mLfz. h o - :^ <D M m \z X ± M \Z & mr ^ *i 

mm^ . ^nmi)^mrz^nrzz,t^m\^r^rzib<DmBnmtLrmi^rzo ± > 
it-^. /\y\^a-'7-^3^mm^'^^ct\z^ommL. caso4±T'v 

^UX3Bmikm (aged) V fz <> 
[ 0 3 4 0 ] 

-ii>-tf-fi, m^mm^<kzsn/^mmmt<Dm},z + ^f^mm.f)^mn^t. o 

^ o \zmf^ V fzo 

[ 0 3 4 1 ] 

^^m^Tz. mm^m(D\tiib'D^\it. mm(o&m.'rn^^u/^rz\'i^7m^n 
m^(D{ti^'o^^K^Lx\^'^rzo m^^titzmm^m(D^mm\t7. 4 9 p fx 
^ (Q . mmm^\t 0 . 2 8pF-r?'ci::b-^3. 8 % X ^ ^ fz . ^ tiTzmm^ M 

CO ® ffl « 8 . 1 5 P F T ^ 0 , /J^ ffl 11 6 . 6 6 p F T o 
[ 0 3 4 2 ] 

•tr>it-^^fflu. 2 3 ^ (D ^f^m J: D mrzissLmu.n^ ^z:}6n ^ ^ )v zi - xm 
m^mi^i. Tzo z. (Dms\z ^i^^x . mm^(D^^\t 2 6--7 6m. 1 4 ^f)^ 
. 9^f)^ti:iix^'Drzo^m^'<D'^'^6^\ti^^:fi(Dmmm. le^ti^^-y 
2(Dmmmtmw\^nx:}sD. m^i^<Dmmm(DVtm^it^^x^'orz. mMU 
m t tj: fz m »m (D w- ^ ^ h !7 ^) y h m \t 4 0 , 7%T^o. mmmm\t 3 . 

9 %X ^ -o fzo S;^^-7h^57iJ*yhfflt:i49%, & ^ h y h M \t 3 3 . 
2 %X ^ fz o 

[ 0 3 4 3 ] 

m <D m ^ m ^ p\ h X n ^ m n . ^^nk^ k> itim^p^^ i w^ml tz^ z: 

(Dn^iim (residual blood) X. /l^ > - ^ ^ tz L tz o 

[ 0 3 4 4 ] 

2mm(D^TUyh (Careletti^^) ^ffll^T^^^F^L. 1^^^'^ 

fz 0 3 -D <D ssnmiAn ^ 'i^itmn > - ^zifsLm L tz o i o ^^\^\z + ^uunf)^^i% 
tiu^^ ^ rzm \t . M ^ ti CO ffi ^ , ^ n-f)^ h> -t: > - ^ mtz V fz a 
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[ 0 3 4 5 ] 

^ m ^- ^ fz 0 3 (D mm. n ^ ^ mm^m\z j: d ^ml rzo (p^u < th i -zxd 

[ 0 3 4 6 ] 

> ^ - (z ^ ^m^\t . OmV(DH11am&Tfffj:t>n^Co BAS7}^7^>'>:^X 
^> h ( CV 5 OW, West Lafayette, Indiana) ^> 5^ <7) il ffl Hif r :t > J 

[ 0 3 4 7 ] 

^ HP, ffi 14 H "T ^ ^ ^ ^ . Y S I ifii ?R ^ - X t"J ^ ( Yellow Spr ings Ins 
truments. Model 2 3 00 Chemical Glucose Analyzer) ^ ^ X ft -o tz o 
[ 0 3 4 8 ] 

^ ^ ^ —^km'SL^^^fzo ±x (O ^ \t. ■tr>iJ--*ti43tt^ r^ife;ifj (i 
5 0#Pp1) ^;W3-XC^mm53'«fJ:Ot#;^ct>(7)T^So 
[ 0 3 4 9 ] 

1112 8 B^cJ:0gglRUfclfii?^T7"XhL./i> 6 9^@(;)/J^^^^•tr>•9--J:0^# 
fc-r-^^^UTl/^-So RMiO. 947, ^i^CV (tSb-3^«Sc) t^4. 8 
RMS (Zl^^i^) CVtiS. 7 %X Tzo 
[ 0 3 5 0 ] 

1112 9^5. itcfcO^^U/cifiiiSTT^X KL;^c2 3ficD/jN'»S-t:>it-J:0t#?t 
T^-^J'^^UTl/^^o RMiO. 9 8 6 T^':?;^Co 
[ 0 3 5 1 ] 

03Oti, »MJfeT7^Xhbfc4 61@(D/jN#:Sir>+l---J:0t#;^cT'--:$^^^L. 
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Ti.i-5o RM^O. 98 6T^o;^Co W- C V \,t 3 , 8%T*ofCo RMS CV 
fri 4 . 6 % T ^ -3 o 
[ 0 3 5 2 ] 

[ 0 3 5 3 ] 

m ^ m \z :h H ^ m-^ (D^m (DTKm ^ (D ^ ^ o ±x (o^m ^ ^ <^zswn 

m 1 iit. ^i^uztii^r^i^mmm^j^zsnmm^m^rz. ^mmoymm^zm^ 
im 2 ] 

m 2 m~¥m±^zmf^^ntzi^mmm^^zsnmm^m^rz. ^^mcom 

strso'<mmii:^-tr>it-co^2 (d M m M m ^ fz m x ^ ^ . 
im 3 ] 

m 3 itt. M.\^^\zt^[^r^i^mmm:^J:utimmt. wmLrzum^t^m^tz 
, :^^m(Dmm\zmz^<m^it^±>'^-<Dm3<Dmmmm^7jkiyrzm^^mx$> 

[m 4 ] 

3 <D ±: > - (D — ^ \z ^ X (O . mR^^m.Ltj:^'^ ( not-to-scale) fflj »r ffi ^ T 
[ EI 5 ] 

lasti. m^(Di^mmm^m:^rz. :^mm(Dmm\zm':^<mmt^±>^-(^ 
m4(Dmmmm^ynvtzw-mmx$>^o 
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[ 1^ 6 ] 

im 7 ] 
im s ] 

10-- 2 QmM<Dmm\z^Lxwa^ii^rzh<Dx^K>. - 'A s^mA<D^m^^t 

, 0-10niMC0«^tC*tbTSaiU/'c't>C0Tfe^o 
[ HI 9 ] 

1^9^!, m7(D^)v:3-xm\^m(D&,m&^r£m'^is^^^«fr^. ^^-^^is 

^ if ^) y \i (Clark- type clinical grid) T^-So 
[ H 1 0 ] 

01 OH. m2(Dm^f^mmtLxif)vn'-7.y'}:i\^uy'r-i£^m^tzmi 
<D±:>v-^m\^^x. mMn(r)mmm^^\z^\ir^^^m<Dif)iz2'-x^mm.m. 
itr ^ <D {zmr ^mm <D if ^ y X $> ^ o 
[011] 

HI lA. 1 iBi5j:r/i icti. mf^K>'^'^^mm(Di^mmmtnm&oy. 

3 m 0 (D m ^ ^ L fz ^ m X h ^ o 

[012] 

mi2A^j:zsi2B\tt. mu (DBSt^ m ^^-^x i^m,^ nrz. :^mm (ommti (o 
-mmmm^Tj^vfzmmmx^^o 

[013] 

0i3A4Dj:r/i3Bfr^. m^i (DB^\Hizj^f&^ tifz. ^mm(Dmmn (D^i\ (D 

[014] 
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[^15] 

[Hie] 

[ 1 7 ] 

^m^^. f^mo) t ^\Z7^ L tz ^ y X' ^ o 
im 1 s ] 

i8AOSi:7^;i/A(7)±trffiMT'l), ^ m & ^ T ^ m 2 y ^ )V A (D & m m ( 
[ m 1 9 ] 

miy^fjiAo^jEmmx^^o m I 9 B \t. ^i9Atc^b;^cmi7^;i^A{;:s 

i9Ac7)mi:7^>)l/A(7D±{ilfiMr^. Mm@^W-r-5S2:7^;UAOiiESia ( 

mi9A^j:zj^i9B\z^'r^^mK^m) x $> ^ o 
im 2 0 } 

m 2 oAit. :^^^(Dm7mmmm<D't>'^-{zmm'^n^i^mmm^^r^ 
miy'<)iA(DiEmm'v^^o ^2 0Bfi, m2 0A{Z7iki.rzmiy^)VA\zm 

2 0A(Dmiy^jiA(D±\zmm-r^. timm^'^r^m2y^)VA(Dm.mm ( 
m2 0A:^6^U2 0B{znr^^mKmm) ^ ^ o 
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[ 2 1 ] ■ 

112 1 Bti. m 2 1 A\Z7v^ \^ tz'm I :7^';i/AHiEM-r^X^-1i--(?)iEffillT 
. m 2 \ C\t . m 2 1 B (D 7. ^-"^ — ^TSm 2 1 A(r>^ 1 y ^ )V jU(D ±.\Z 
mmt ^ ^ *tmS^WT'2)^2:7><j|/A(DlSffi0 (021A43J:U^21Bt'*fT 

[^22] 

mi:7-<;i/A<7)iEB^T&'S>o m 2 2 B m 2 2 A \Z tt^ V Tz % 1 y >( )V \ZW. 
2 2 A(;)m 1 ;u/.o±(3iEe^n;^c**«S^W-r^S2 :7.r;i'Aa)i£ffi0 ( 

!a2 2Ai3cfcr^2 2 Btr^^T^SMjSeS) Tfe-So 
[^23] 

^2 3A[5, ^^m<Dm \ onmi\^m<o^iy^-\z^m-^n^v^mm^^'nT 

^l|i:7^;i/AcDiEM^T^^o ^23Bti> ^23AJc^L;^|gi:7^;i/At:: 
ia2 3ACDmi:7^;i/Aco±(ci2Mr§, *tmM^wr'5m2:7^ji/A(7)i£S0 

(ii2 3A45j:rj^2 3B{i^r^^s;^te0) x-fc^o 

C H 2 4 ] 

^mi^'^^i^AoiESiiT^^o m 2 A m2AA\Z^\.rz'm\y^)VK\Z 

ES-r^X^-it-a)IEM^T^^o ia24Cti, ia24B(DX^-'tt-4ocfc^ 

m 2 A A(DW, 1 y ^ )v h.(D ±,\zmm.T ^ . ^^mm.^'^'r 2 y ^ )v ix<o^mm 
{m 2 A A^ 2 A B \z^-r ^nmK^m) t^^o 
[ m 2 5 } 

[^26] 
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^ T ^ -5 o 
[ H 2 7 ] 

[^28] 

m 2 s }ft. ^ ^ m (D m ^ 0 m \^ tz ik mu ^ (D ^ m m m m (D ^ m m (o ii > 
im 2 9 } 

-tCcfcsso^M^, mm m u M m :^ h \z ^ ^ m ^ m h ^ 1^ fz ^ ^ y-v ^ ^ o 

[ 3 0 ] 

2p «J /j: ifii 5^ X h\zJ:^m\^mtit^l.rz^yyx^^. 

im 3 1 ) 

m 3 1 A^t. :^^m<D±:>'^-m^^^u<Dzy-h(D-mmm^^iyfzJE'sm'c 
^ ^ o m 3 1 B\ts :^mm(o±:>'^'-mj^u^a(Dzy-h<Dm(Dnmm^^vtziE 
ffi m T ^ -5 o 

[ H 3 2 ] 

m^TT^LTzmmmx^^. 
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CtiaiB]¥BKl2^10fl6H ( 2000. 10. 6) 

i^mmiE 1 ] 

[ iff IS * <D ® H ] 

ft ^ ig It e. ti -5 # p. m s t . 

^s^nm^ , mtEi^mmmii . mtanmm t . is # h8 m @ s tt e. n r « 
m^m^mtf^izms-^ nft»m^ft^!^^mmis j:uw:WL^mitM7tm-^m t ^ 

rmmmmmmmtizmm-r^m 1 u l kkt w m o urn m ^ r ^ ^ 

g* 5 fe; T . ^ fc t 

COSjgiE^7!)t2 5~1 0 0 Oiim<D®mX'&^m.mnt, 
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wimm^^\^^zs^m.:^ nft^m^^^^^mm^is j:zsv:.m^^iti&7z 

nti m wl it m 7c m If]' m ^ -o X ^ ^ r ^ ^ ^ v ^ > kmi ^ . 5 m m 

Qy^^-t t\is^ i:« IE tfccD IB ecoir>i^- — o 

[19^314) M§BffigtttB!{ba7C^^gJ^-ct:oT%^r^A--y^^^':>>H 
^^7!?^, ftaiBj^^t>coll<b^:^c^^M7t;ticJ:oT%^r^^#02 5%i^T. J:0 

1 Jl^r IB ^CD IB t£(?^-tr>it - o 
[if*S5] (a) Sg|5fflcofflia5ch*affliJ(^Sg8<h<&^L. MfBS«B«iycOffl 
a5^^bMIE*^affi(D5SgStCt^:^^t>T#U^^99IBmM{b*ir>lJ'-omifflJ^g^ 
S2iWjg^g8<t^^i6. t^IlB*««^7)SgR7^^^-tr>■U•-^^SB^C}fA$n^J:•5t- 

(b) BftfB^iS1S<7)±:&{cifiM$n^^2S«t. 

(c) H(r IB mi43cfcL^^S2SffiCD Pal tliB^^n. B(rlB-fe>1t"C?)HftlBmifflJig^SB 
{r » o ;t m 1 7L t M IB S 2 fflij & SS (I ?B m 2 7L <h ^ 5£ J'!) , W IB K ^ IB B 
l?L:^^b^2 7L{I^T3iUTVi^X^-it-t. 

(d) HtlBBl43<t0^^2S1£<^l.^-rn7&W-::){rffiM^n, ml SB ^i] ^ ^ fltf 
IB K 3|st S o K 5pf iR S L ^ SiJ ^ -r ^ i6 . ftff IB a ^ ^ ^ biT IB a ^ 

ffr IB f^fflm® tJIBm 1 i3cJ:t;m2Sffi<7)ii-rn7S>^ 1 *::>HiBS$n, S1jrlB*fm 

1 4DctD^^2Sis<7)(.^'rti;!)^ i 'd\z^w^ nx^^^mi^Lm. i - 4 (7^i/> 
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m 2 ©j&gBt^^j*. m m m t» m (o t» ^ iz > ^ - mm m m iz ^ X ^ ti i> ^ 
m^a J: z^ms^ nrzfn i mm t . 

(b) mimm I mmoy ±ys izmm ^ ni> ^ 2 mm t . 

(c) H5iemi*3J;U:^2S«®FB^t::fiaS$n. B3tB-fe>-y--cOBtlES86fflil<D3g 
gStI»ofcSl7L<»:fl5IBIglffll»gRir«i-3fcm27Li:*^J6, flSSSSi^^A^SSS 
mi ?L*^^.S27LtC*T3ibTt>^X'<--y--t, 

(d) mIIBmi*3cJ:D:m2»«©^>-rn;{i>l:?JCiBS^n. M IB ^ % ^ (3: ftft 
IB SS ^ :3 IS iPI- * JR ^ U SJJ ^ T -5 «6 . MMM-MMMJ^JiLMLMMMM. 

SAtsffEig 1 j3j:t;m2S«®i,i-rnA^ 1 -D iizmm-^ tiT ^ , i ~4« 

m A^ 1 flifciB « o -tr > -y- - » 

[ig*^7] MIBSy^lSAisS^^iR^LfcCi: . ^ fz a wi m U m ^ f}i uu ^ 

1 ~4 ©vi-rnAi 1 3Bic3B«cD-fe>-y--o 

(73i,i-rnA^ 1 mi:ztim<D ± > ^ - o 

xw-y-'f <^ i,zm ^Lfcm^m 5~ s ron-rn*^ i :«nEm©-t:>-y--, 

[iS^^l 0] tdlBJ&^mSAi, M8Bf^fflmffi*fe«fl5gB)ttmSron-rnA> 

1 'Dtti\^m^^i:z$>^mmm5~ 9 cDii-rnA^ 1 mizfE.m<D-\i>-^-, 

im^m 1 1] mriB-fe>-y--i^tciBs$n/^c^;^£<tt>2oofi^m®S:<i 

rt*»ie>-it. m2wj&^msAtssffia!i:tis ^tritm^m.um fii mmffjiz^m-v 

mrz^nrz:it^^'h't^^m^m 1 o©t,i-rnA^i^('iBmco-fe>-y--. 
Cis*^i 2] -fe>ii--i^(ciaM$n;t'>?^£<<i:fc2o®ji'^m@^ffix, 
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OJD -rn t!)^ 1 ^ IE S (7) ir > it - o 

1 — 1 2cDl.^'rn7!^W^tcfB®(D-tr>1t-o 

Jl/n-xi6^ttg^*T^^iS*S 1 - 1 3 -r ti 1 31 IB « -tr > it - o 

CiS*3ai 5] fl9fe^tWifej!?^^«lT^^IS*:Bl-l 3 <D ITn:^^ 1 m \Z $E 
® <D -t: > - c 

^*ic^P0iiiWT^*tr&]ms^^ffistcj^^T^is*3Bi-i 5 (Di^^rtif)^ 1 m\z 

12 S CO -tr > it - p 

M<D N a C 1 "C O it ^ U ^ > h - \Z J: X M & L tz wl mm it M 7t 

mift-mo^^^m&i)^. n ^ mm m (d m i<L iz ni. x m i o o ^ )i h &sT t 
u ^ <k o i,zmf&^ j^zsms ^ ntcmisi^m 1 1 e (oi^^^n^^ i m^zm wl co -tr > +»• 

m-ft-Mo) ^ tkn&-/i^ , n y ^ fs?,M m <D m it t mi m ^ tji ^ J: V iz m ^ ^ J: um 
Tim if m (D ^ ^ tt: m % w:f)U wsmu.nm'piziiH ^m^^m!^<D^^is;iWi%^^ 
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>T*-5>w*^i~2 o<D(,i-r n *i i«»cfa«®-t>-9--. 
1 rov^-rtiA^ i^irfB«©-t:>-9--o 

^WiE#»<D*D2 0%ii^TT*-2)ii^:^l~ 2 2 <D lr> -fn 1 ^ E ® (7> -fe > it 

[111*^2 4] MEas^*s<cKai-r-5MgHfffflm®®^s«SAiS!?jo. oic 

i~2 4K)ii-rnA> i^tciE^(D-t:>-y- — . 

sj:^flipg*3j;y:iaa$nfcis*:ii~2 5<75ti-rn*w^(cs«cD-t>-y--. 

m^m I - 2 8 (D \^^-r n-^^ 1 m^zmm co±i > ■*)- - . 
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m 3 0 \zw,m<D± > ^ - . 

^ m ^ tz m ^ m 3 0 ^ IS 3 1 (D irn f)^ 1 m tEm <D > - o 
immm 3 3] ttimi^mmm'f)^mm^nrzm\m^t. 

mriBSiss-htciss^n. mmi^mmmizmm.m\zmf^^nrzi^mmmn> 

IS O -rn t:: 12 M ^ n . ml le t& ^ m ^ 3 > ^ ^ h K t!?^* . it IS ffl m ^ 

iE S ^ tl . 

mi2fPmil@n>i57ij7h/^^yK. B?fl2?:tmen>i$^i57h/^^yH. :feJ;t/:mrEJt 
2 S ^ IC J: o T en^effiL.;^c^^^®i^^Wr'5IS5RJB 3 0 - 3 2 cD (.^ T 

n 7!>w ig n le CO ir > -y- - o 

[|g^il3 4} -lr>it-i^tcgBS^n;^cii^^;^cC<tt)2-ocoit^mffi^«A, 
69fe20<Djg^m@ti, mi(D*f/Jt^«@<i:m2cD*f/lt^Sffit^^^, mf 

mnmmy)^wimmi^j:zsm2(Di^xm7Rmmm\zmm^nx\.^^m^m3 o- 
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K ^ =£ « M 13- ^ X e t . 

its^mse] Wim mm it m 7i m Iff m iz ^ ^ T ^ ^ -r ^ f-i y ^7 if ^ o > ki§ 

( c ) 5 m M. (o.» ^ !»i (Dfk it m tc if&Tc iz J: ■:> r 3^ ±-r ^ m ^ <D 5 m &,T -c $> 4> 

^ h >) - iz ^^^«T^(Dmmm^=S:-atsm^ m 3 s i^^zs 3 e n i m iz 

a h V - iz j:^jj-mmoymmmm^'^tst$'^m 3 5 tij:zs 3 e (o -rn t)^ 1 m 

iz tE m. <D m . 

[i§*S39] mtE^m^<Dm^<7)m-^fiu mm-^ > ^ - m ^ ^ m ^ 
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(c) mv&^i^J:zsfS2m&<o\,^-rnt,^i^\zx-i-^-m^mm-ri>ct 

t . 

(e) fl(IgB%l:feJ:0:%2Sfe&j6t3^;b-lt-g>C.*:j:, 

im\z^m.(Dm%it^±>-*)--(Dmm:^m. 



( 170 ) 4#g2 002-52675 

^^4 5~4 8 <o {f-^ -rni}^ 1 m ^z ^ m. (o :^ m . 



( 171 ) 



2002-526759 



INTERNATIONAL SEARCH AEPORT 



IPC 7 CUQ WIM 




SJ-i^^S?* ^ ("WMSCO RXCHAEL F ;HEU£R 
(WJi IfElia E & CD (4I5>^ SAY ^mSSi} 

thtt docimnt 

VIDM. J C CT ALz *A dtraio^MrcMtrlc 
«Mwor for tKy^^ogan p«r«il^ bmd on 
•lactron traruta*^ b«bm9 Inol^lf »tf 

elflctmift mil « ct1ffti«lBg fomem 
■idlEtar- 

SaBMa Ml KmitMS IpOfpCLSmEB 
SEOUOIA S Jl,, LNI5MK/ 
trtfl* 21^ TIP, 2- 

J-i28SSo??* f ^W^<^MI), (MOBS ISfi-Ml. 
al»tract 



40,41 



40,41 




BEST AVAILABLE COPY 



( 172 ) 

INTBSNA^nONAL SEARCH WESOSa 



4#S2 002-526759 



MMMEiii omry 



27 «aw mi nm-fKhtn 

elalH I 



MO 97 OOMl A (MNIEC WRIM COIT 
MASTAIK JRnDOE CMJ); BECK nMUS AlL) 



US 5 698 M7 A (LMI 5HEK-IHM 
9 DecoAar 1937 ClSB/'lZ-ft) 
•totnct 



2 Of 2 



BEST AVAILABLE COPY 



( 173 ) 



!Hp^2 002-526759 



IHTBIWATION AL SEARC^H BSF<»T 



Ml 



«1E7BSB A 

1 



w 

M 

n 

DE 
DE 
EP 
ES 
US 
US 



124890 

717]6»1 
2069846 
«8a8CI80a 

QU64M 

20759SB T 
55M171 A 
A 



U^7-1MS 
04-«a-199B 

ia-f7-tm 

17-M-19M 
lS-l2-i9M 
3I-49-1M2 





II9-P1-1997 


«B 










MI 


A 








CA 




<O-01-1997 






EP 


0873814 A 








JP 


lUOUU T 


17-1I»-2S» 


US A 




■Ott 







BEST AVAILABLE COPY 



( 174 ) 



1#^2 002-526759 



(51) Int. CI. ' 

// C 1 2 Q 1/26 



F I 

G 0 1 N 27/46 



(32)<S^B 

DE, DK, ES. 
T, LU, MC 



0 9/2 9 5, 9 6 2 
¥^11^4^210 (1999. 4. 21) 

(US) 

BP (AT. BE, CH, C Y. 

, F I , FR. GB, GR, I E. I 
NL, PT, SE), OA(BF. B J 



, CF. CG, CI. CM. GA. GN, GW. ML. 
MR, NE, SN, TD. TG), AP(GH. GM, K 
E, LS, MW, SD, SL, SZ, TZ, UG, ZW 
). EA(AM, AZ. BY, KG. KZ, MD. RU, 
TJ, TM), AE. AL, AM. AT, AU. AZ. 
BA, BB, BG, BR. BY. CA, CH, CN. C 
R. CU, CZ. DE. DK, DM. EE. ES. FI 
. GB. GD. GE. GH. GM. HR. HU. ID. 
I L. IN. IS. J P. KE. KG. KP, KR. K 
Z. LC. LK. LR,.LS, LT. LU, LV. MA 
, MD, MG. MK. MN. MW. MX. NO, NZ, 
PL. PT. RO. RU. SD. SE. SG, SI. S 
K, SL, TJ, TM, TR. TT, TZ. UA. UG 
. UZ. VN. YU. ZA, ZW 
(72)^^# ^^-> x.yu^l^ 

T^^)tl^^m. 94618 tliJy:^)V-y 

U-fX 44 
(72) V:t> yjL-( 

r^'Jii-^^m. 94555 tiOy:t)l:=-y 

34379 

m)w^m ^^^^u. i^Biiy. x-i-. 

7^')t)^mm. 94117 tl^)y7i-)V-T 
im, it> yy>iy7sZi. h Xh'J 
1548 

T^Utl^^m. 94536 :^3U>';t;P-r 

im, yu^>h. ^vu>y>? it— 

37670 

(72)^^^- n;i.'T>. yUy'^Jy^. iy-. 

T^^}t3'^mm. 94605 il^}yit)V^T 

13864 

7/^^)i3^^m. 94536 ioOy:t)i^=L7 
yu=e>h. ±,>hy)V tO*:3u-il 
- 421K 7/^-|-;<>h # 1 



3 3 8 
3 8 6G 



{ 175 ) 



4^S2 002-526759 



2G045 MOl M06 
FB05 GC20 

4B063 QAOl QA19 
QR03 QR50 



CA26 DA31 FBOl 
JA07 

QQ03 QQ23 QQ68 
QX05 



